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The Electric Railway at Milwaukee. 


A correspondent of the Grand Rapids, 
Mich., Hagle, describes the Milwaukee elec- 
tric road from his point of view as follows : 

‘Electric railways are interesting the cit- 
izens of Grand Rapids to a greater or less 
degree. lt was my pleasure to visit Mil- 
waukee, recently, and ride over a newly- 
equipped electric line, and I want to say 
that I was well pleased. Electricity has 
worked many wonders, but it never did a 
more wonderful thing than the way in 
which it has awakened the business inter- 
ests of this city. In this line the overhead 
system is used ; and while the big copper 
wires and iron posts were at first objected to 
as not ornamental, the company is forgiven 
cow for all its doings, on account of the 
fact that they make the cars ‘‘ get there” in 
such excellent style. The mule, which was 
allowed all the time he desired to trans- 
port the passengers across the city, is now 
allowed to bray in another line of duty. A 
surprising rate of speed is attained, and 
yet, seemingly, the cars are under perfect | 
control. Cars run up and down the grades 
with steady and never-flagging speed, and 
they occasionally run a little too fast. The 
ordinances do not provide for the rate of 
speed, and there are fears, at times, that 
some sad accident will occur when it is too 





late to remedy it. But the driver, if it be- 
comes necessary, can simply place his hand | 
on the little key which controls the current, | 
and the car slows up, just as does the cable | 
car or the horse-car aided by the brakes. | 
Trips that formerly occupied an hour have | 
been cut down to 40 minutes. The sys- 

tem has livened up business. There is a | 
vim and dash which was wholly lacking 

before ; and no stranger will dodge an elec- | 
tric car and say, ‘‘Oh! poor slow Milwav- | 
kee!” People who used to go to sleep 





New Enaine Bvuitt By THE Jonn T. Nove Company. 


while crossing downtown thoroughfares, 
now have to keep their eyes open. Where 
the mule train used wearily to drag the bob- 
tail car (and both were iu use here) through 
the business center, stopped by some slow 
wanderer who was crossing the street, the 
electric car now goes crackling and buzzing, 
with a clear right of way. It’s a great sys- 
tem of street travel, and the citizens of 
Grand Rapids will be delighted when they, 
too, can see the raw-boned horse super- 
seded by the greatest power on earth.” 


Freeman’s Suit Dismissed. 

Judge Ingraham last week dismissed the 
complaint in the suit of Walter K. Freeman 
against the United States Electric Light 
Company to recover $100,000 damages for 
breach of contract and for a balance. of 
salary. The suit was based on.a contract 











with Charles R. Flint, then president of the 
company, by which Freeman was to receive 
$100,000 when the patent on his invention 
of the incandescent lamp was perfected, and 
was to be employed by the company at a 
salary of $50 a week pending the applica- 
tion for and the life of the patent. He 
claimed that the contract was made with 
Flint, as president of the company, but the 
Judge held that there was no evidence that 
Mr. Flint had authority to act for the com- 
pany. As to the balance of salary, the 
Judge held that Freeman had virtually re- 
signed. é/ ' 
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The Heavy-Duty Rice Automatic Tandem 
Compound Condensing Engine. 

We announced recently that the builders 
of the Rice automatic tandem compound 
condensing engine would soon place on the 
market an engine of the same type, modified 
to meet the demands of higher duties for 
electric tramway and power plants, rolling 
mills, and the like. The new engine we 
have pleasure in illustrating herewith. 

The view presented is of the back, and is 
preferred because it shows clearly not only 
the valve motion and the governor, but also 
the cylinders and frame. The reader will 
note the low and unusually heavy frame ; it 
is about 25 per cent. heavier than that of the 
standard engine, and the latter is among 
the heaviest on the market. This increase 
in mass, however, has not been allowed 
to detract from the looks of the engine, 
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but is distributed with such nice judg- 
ment as to give it an appearance of 
graceful solidity that must please every 
eye. Fine lines, it is true, do not make a 
fine engine, but, given a good engine, they 
will add that which must surely strengthen 
an already favorable impression. 

With two exceptions—frameand governor 
—this heavy-duty Rice engine is practi- 
cally identical in construction with the 
standard tandem compound engine already 
referred to. The crank disk. being ‘too 
small for the governing mechanism required 
on so large an engine, it has been found 
best to place the governor in the fly-wheel, 
or, in some’ cases, in a wheel of its own, 
The ‘valve is then driven from a. separate 


driven automatically by the governor. The | 
valve itself is of the well-known gridiron | 
pattern, with four ports, and is so nicely | 
balanced that it can easily be operated by 
hand, even when under full steam pressure. 
The main bearing is provided with quarter 
boxes, in order that the wear may be taken 
up in any or all directions.. These boxes | 
are lined with genuine Babbitt metal, and | 
then bored out to a perfect fit. The con- | 
necting rod is of forged steel, with a loop 
to contain the brasses for the crank-pin. 
This construction is more costly than that in 





the standard engine, but is warranted by 
the additional safety and strength which it 
gives. The crosshead has a suitable take-up 
for wear, and is so arranged that it cannot be 








eccentric on the’shaft; both. valves being 


tightened to the point of cutting. 
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Engineers will be particularly apprecia- 
tive of the fact that in this engine the low 
pressure piston head can be removed with- 
out disconnecting the high pressure, and of 
the arrangement by which steam may be 
used in either cylinder without employing 
the other. We would also call their atten- 
tion to the clearance, which is as small as 
considerations of safety will permit, and to 
the advantage which the sensitive governor 
gives, of considerable variation in speed. 

Two engines have already been built from 
the new patterns ; one for the South Bend 
Electric: Light and Power Company, of 
South Bend, Ind., and the other for the 
Dakota elevator in this city. Neither of 
these engines has yet received the full load 
for which it is guaranteed ; but their work 








so far has been of such a satisfactory char- 
acter as to promise unusual efficiency, com- 
bined with that high economy which it is 
the aim of every good engine builder to at- 
tain, and which has always especially dis- 
tinguished the Rice engines. The John T. 
Noye Manufacturing Company, Buffalo, N. 
Y., and 89 Liberty street, New York City, 
are the only builders of Rice engines, and all 
requests for information should be addressed 
to them or to Fairbanks, Morse & Company, 
their Western agents, at Chicago, St. Louis, 
Kansas City, Omaha, Denver and St. Paul. 


WRIGHT-FERRANTI METER. 


A Satisfied Tourist. 


Lieut. A. B. Wyckoff has returned te his 
duties in Washington, as assistant in the 
bureau of yards and docks, having completed 
the inspection of a number of electric light 
and power plants in the vicinity of Boston, 
New York and Philadelphia. He expresses 
himself as particularly pleased with the 
Thomson-Houston incandescent plant for 
street lighting at Malden, Mass., and the 
Edison light and power plant at Philadelphia. 
The most instructive result of his trip was a 


| careful examination of the new Thomson 


electric welding process as seen at their 
works in West Lynn, Mass. Heis convinced 
that the process is a great success and that 
it is but a question of time when the electric 
welders will come into general use, as doing 
much more rapid and perfect work than 
manual labor. Lieut. Wyckoff’s tour of in 
spection was made in connection with the 
introduction, in the near future, of electric 


| light and power plants at several of the navy 


yards. 





The Wright-Ferranti Alternate Current 
Meter. 

We give, this week, a brief illustraied 
description of an ingenious form of alternate 
current meter which has recently been de- 
vised by Messrs. Arthur Wright and 8. Z. 
de Ferranti. The meter was described by 
Dr. Fleming at the end of his interesting 
lecture at the Society of Arts, on Wednes- 
day evening, and it forms a beautiful practi- 
cal application of the principles underlying 
Prof. Elihu Thomson’s remarkable experi- 
ments, 

In the accompanying figures we have a 
rough diagrammatic representation of this 
meter. It consists, in its latest form, of a 
pair of vertical electro-magnets, the mag- 
nets having divided iron cores. To the 
poles of these magnets are attached curved 
horns of divided iron which lie in a hor- 
izontal plane. These curved horas are 
magnetically throttled at intervals along 
their length with copper bands. The curved 
horns embrace a circular space in which 
can revolve a light copper or iron shallow 
cylinder of thin metal. This cylindrical 
band forms the periphery of a light wheel, 
capable of rotation on a vertical axis. 
Geared to this axis is a counting mechanism ; 
the axis also carries a vane baving mica 
blades. , 

The electro-magnetic 


a said Dr. 
Fleming, may be briefly 


described thus ; 
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The throttling of the curved iron horns 
causes the rapidly reversed magnetism to 
take the form of a lateral diffusion of lines 
of force from the sides of the horns. In 
effect a series of oppositely-named magnetic 
poles travels along the horn from the base, 
where it is in contact with the top of the 
electro-magnet, to the tip. These poles are 
represented by a series of bunches of lines 
of force, setting out laterally from the sides 
of the horn, and traveling up it. The 
lateral passage of these lines of force through 
the metal band which forms the rim of the 
movable wheel generates in it eddy currents. 
These are continually repelled by the mov- 
ing field producing them, and hence a 
motion of rotation is given to the wheel by 
the alternating magnetism of the magnetic 
poles. 

The speed of rotation, being retarded 
suitably by the vanes, can be made to be 
proportional to the current strength of the 
current exciting the magnets, and hence the 
total turns of the wheel in a given time to 
the total electric quantity flowing through 
the meter.—London Electrical Engineer. 

——_ = e 
The Installations of the Westinghouse 
Electric Company. 

The Westinghouse alternating current 
apparatus for central station plants has been 
installed in the following places outside of 
the United States and Canada: London, 
Eng., 25,000 lights; Canton, China, 1,500 ; 
Halifax, Nova Scotia, 1,400; Havana, Cuba, 
4,500; Juiz de Fora, Brazil, S. A., 1,500; 
Santa Anna, Salvador, C. A., 500; Sanso- 
nate, Salvador, C. A., 500; Shidznoka, 
Japan, 1,500; Vancouver, B. C., 750. 

The Westinghouse alternating current 
incandescent system has now been estab- 
lished in nearly 300 central station plants 
throughout the country, with a total capacity 


of almost 600,000 sixteen candle-power 
lamps. Of these stations, the following 


have a capacity exceeding 1,000 lamps: 
Albany, N. Y., 1,800; Allegheny, Pa., 
13,000; Allentown, Pa., 1,500; Amberst, 
Mass., 1,500; Annapolis, Md., 2,250; As- 
pen, Col., 1,400; Auburn, Me., 2,250; 
Austin, 'Tex., 5,200 ; Baltimore, Md., 5,000; 
Batavia, N. Y., 1,250; Bath, Me., 1,400; 
Bay City, Mich., 1,500; Beaver Dam, Wis., 
1,300; Binghamton, N. Y., 3,000; Bir- 
mingham, Ala., 1,000; Boston, Mass., 3,750; 
Bristol, Pa., 1,000; Buffalo, N. Y., 3,250; 
Butte, Mont., 2,250; Carbondale, Pa., 2,050; 
Cedar Rapids, Iowa, 2,050; Chattanooga, 
Tenn., 1,960; Clinton, Ill., 1,400; Colorado 
Springs, Col., 3,450 ; Columbus, O., 2,600 ; 
Conshohocken, Pa., 1,800; Connellsville, 
Pa., 1,500; Cornwall, Ont., 1,300; Council 


Bluffs, Iowa, 2,250; Dansville, N. Y., 
1,000; Denison, Tex., 1,500; Dennison, 
O., 1,000; Denver, Col., 16,800; Des 


Moines, Iowa, 1,000; Du Bois, Pa., 100; 
Duluth, Minon., 2,800; Eau Claire, Wis., 
1,300; Elmira, N. Y., 1,500; Englewood, 
Lil., 2,250; Flint, Mich., 1,150; Evansville, 
Ind., 1,800; Fort Worth, Tex., 2,800; Gal- 
veston, Tex., 1,300; Greensburg, Pa., 1,350; 
Hagerstown, Md., 1,300; Halifax, N. 8.. 
1,400; .Hamilton, Ont., 2,000; Hartford, 
Conn., 4,750; Helena, Mont., 1,500; Ho- 
boken, N. J., 1,800; Kansas City, Mo., 
3,000; Kansas City, Kans., 1,500; Lincoln, 
Neb., 1,950; Litthe Rock, Ark., 2,250; 
Louisville, Ky., 3,000; Mansfield, O., 1,400 ; 
Mauch Chunk, Pa., 1,500; Media, Pa., 
1,500; Minneapolis, Minn., 4,500; Moline, 
Ill, 1,500; Montgomery, Ala., 1.300 ; Mor- 
ristown, N. J., 1,800; Nashville, ‘Tenn.. 
5,500: Newark, N. J., 2,250; New Bed- 
ford, Mass., 5,600; Newburgh, N. Y., 1,500; 
New London, Conn., 1,400; New Orleans, 
La., 6,500; New York, N. Y., 53,500; 
Oakland, Cal., 1,800 ; Ottawa, Ont., 1,500 ; 
Oxford, O., 1,000; Parkersburg, W. Va., 
1,950; Peekskill, N. Y., 1,800; Philadel- 
phia, Pa., 2,700; Pine Bluff. Ark., 1,300 ; 
Pittsfield, Mass., 2.650; Pittsburgh, Pa., 
26,450; Pittston, Pa., 1,200; Plainfield, 
N. J., 3,900; Plattsburg, N. Y., 1.500; 
Port Jervis, N. Y., 1,400; Portland, Ore., 
6,000; Pottsville, Pa., 1,500; Providence, 
R. IL., 7,500; Pueblo, Col., 2,800; Rich- 
mond, Va., 6,950; Salem. N. J., 1,000; 
Salem, O., 2.050; San Francisco, Cal., 
1,300 ; Sandusky, O., 1,300; Saratoga, N. 
Y., 1,500; Savannah, Ga., 3,350; Schenec- 
tady, N. Y.. 4,100; Seattle, Wash., 1,500 ; 
Sheftield, Ala., 1.300; Sing Sing, N. Y., 
1,300; Sioux City, Iowa, 1,400; Skane- 
ateles, N. Y., 1,500; Springfield, Mass. ; 
4.300; Springfield, O., 1,950; Stapleton, 
N. Y., 5,800: Sterling, Ill., 1,000; Steuben- 
ville, O., 2,250; St. Joseph, Mo., 3,750; 
St. Louis, Mo., 15,000; St. Paul, Minn., 
4,100; Tampa, Fla., 1,150; Torrington, 
Conn., 1,800; Trenton, N. J., 3,900 ; 
N. Y., 1,800; Tyrone, Pa., 
ington, Pa., 1,250; West Superior, Wis., 
1,500; Wheeling, W. Va., 1,950; Wilmer- 
ding, Pa., 1,500; Williamsport, Pa., 2,250. 


New Electric Railway Work. 

The equipment of the Brooklyn and Coney 
Island Railroad, which is shown in the ac- 
companying illustration, has just been com- 
pleted by the Thomson-Houston Electric | 
Company, using its well-known system. 
This road consists of 16 miles of track, 
which is equipped with center pole double 
bracket suspension, the trolley wire being | 


A view of the San Jose and Santa Clara 
Railway, San Jose, Cal., is also given. This 
road is interesting, not only from its excel- 
lent construction, but that it is the first rail- 
way in California equipped by the Thomson- 
Houston system. The road consists of nine 
miles of track, on which the double over- 
head construction has been used, and will 
operate six double motor cars. The Thom- 





building, divided by a brick wall into two 
rooms, one containing the battery of boilers, 
and the other engines, generators and elec- 
trical appliances. The boilers are ten in 
number and have a total of 1,250 horse-power. 
There are six engines of 200 horse-power 
each. ‘The generators are 12 in number,two 
being belted direct to each engine, and are 
capable of producing 80 horse-power each. 
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suspended from poles placed between the | son-Houston Electric Company has recently | The boilers, engines and dynamos rest upon 


tracks 125 feet apart, and provided with or- 
namental iron brackets. The construction 
is done in the most thorough and workman- | 


on which the cars are regularly 
running: 


like manner, and the general artistic appear- | 
ance of the line has caused much favorable 
comment. The car equipment consists of 


Georgetown and Tennallytown Street Rail- 
way, 6 cars, 6 miles; Vancouver Electric 
| Railway, Vancouver, B. C.,4 cars and 3.50 





12 double motor cars, and others will soon 
be added. The power station is provided 
with the necessary boilers for supplying 
steam to three 200 horse-power engines, and 
the usual heaters, pumps, etc. The elec- | 
trical apparatus consists of six 100 horse- 





Fie. 2. 


power Thomson-Houston railway genera- 
tors of the four-pole type, and switchboard 
with the usual fittings. A part of the sta- 
tion is used as a car house, and is provided 
with eight tracks with pits underneath, thus 
rendering the cleaning and repair work an 
easy matter, 





miles ; Utica Belt Line Railway, Utica, N. 
Y., 25 cars and 20 miles; Milwaukee Cable 
Company, Milwaukee, Wis., 12 cars and 15 
miles ; Knoxville Street Railroad, 5 cars and 
8.40 miles; North Side Railway, Fort 


| Worth, Tex., 15 cars and 15 miles; Attle- | 





| finished the equipment of the following | brick foundations, which are supported in 
| roads, 


beds of concrete two feet in thickness, which 
obviate entirely all tendency to vibration 
which is usually found in operation of heavy 
machinery. The plant throughout in every 
detailis constructed in the most thorough and 
substantial manner, and this as well as the 
motor cars have given the utmost satisfaction 
since the start. The power house was designed 
by and built under the direction of Mr. L. H. 
McIntire, the engineer of the Thomson- 
Houston Railway Engineering Department. 





borough, North Attleborough & Wrentham 
Street Railway, 5 cars and 3.50 miles ; the 
Albany Railway, Albany, N. Y., 32 cars 
and 14 miles. 

The power station at Albany is one of the 
finest which has been built for electric rail- 
way purposes. It is a substantial brick 








—VIEW OF THE ELECTRIC RarILWway AT SAN JoOsE, CAL. 


-—The Edison Electric Illuminating Com- 
any has made application to the Board of 
blic Works, Indianapolis, for a permit to 
commence work of Jaying conduits and wires. 
This means the commencement of work on 
the Edison electric light plant. Together with 
the application, the company filed a plan of 
the work to be done. The conduits will be laid 
2 feet from the curbstones, at a depth of 2 feet. 
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The Patton Motor. 

The illustration shows a Patton motor cat 
attached to a Pullman double truck palace 
street car. This is the first electric motot 
car made by the Patton Motor Manufactur- 


Electric Lighting in Detroit. days, when we begin operating our lights, 

Tha —S we shall be pleased to give the public a more 
When the Brush Electric Light Company detailed description of some of the latest 

lost the contract for the city lighting, says | appliances and improvements in incandes- 

the Detroit Tribune, the managers began to | cent lighting.” 

Light Company’s 





look around for some other way to employ The Brusb Electric 
their great plant, which seemed likely to be 
practically idle before long. How well they 
have succeeded is shown by the following 
interview with Joseph E. Lockwood, the 
young and energetic general manager. 

“The Brush Electric Light Compauy,” 
said Mr. Lockwood, “‘ feel that the losing of 
the public contract was the best thing that 
ever happened to them, as since we have 
been sure that it was lost we have been 
investigating the private demand for electric 
light and power and have found this field 
a very large and open one—so much so in 
fact that for the last 90 days we have been 
unable to keep up with our orders, but have 
been at least two weeks behind them all the 
time. Now we are furnishing far more 
electricity for private use than we are to the 
city, and we expect no difficulty in renting, 
for private purposes, all lights now used for 
the public lighting. 

‘‘We have lately adopted, after careful 
investigation, the most complete and latest 
improved system of incandescent lighting 
invented up to date. Judging from the 
large number of orders we have received, 
we are satisfied that the outlook in this field 
is very promising, and with such advantages 
as are offered in Eastern cities, we are stis- 
fied that all the better class of residences it 
this city will soon be illuminated with thes 
lights, and the occupants will be able to 
enjoy aclean, smokeless, healthy and per- 
fectly safe light without beat or danger ot 
fire, and one that, with improvements now 
used, will be absolutely safe in the matter 
of handling. 

‘*The system which we have adopted is 
the one that has lately roused a burst of 
patriotic feeling in the breasts of the Ameri-+ 
can colony in London, Eng., and which 
after a seyere competitive trial with the best 
European systems has been adopted and is 
now being installed in a very large plant. 
We feel that we have a great advantage over 
our competitors in the fact that we have 
been able to secure asystem that embodies 
all the latest improvements, as the changes 
and inveutions of even the last two years have 
been so great and radical as to work a com- 
plete revolution in this field of electric light- 
ing. Weare now making a very completeand 
careful examination of the methods used by 
the largest and most successful companies 
in the United States in applying electricity, 
as we feel that Detroit should have all ad- 
vantages and improvements known to the 
science, and we will probably, in from 30 to 
60 days, have so completed our investigations 
as to enable us to furnish to the people of 
this city electric light of such quality and 
with such improvements and at such a price 
as will will be second to no city in the 
Union. 

‘‘We will probably have in operation 
within 30 days quite a large number of 
our lights, and we feel satisfied that when 
they are once seen and compared to other 
systems that they will not only demonstrate 
all we've said, but far more. We expect to 
equip our office with a great many novel 
and interesting appliances, which we shall 
be pleased to exhibit to all interested in the 
wonderful strides made in the past few years 
in this branch of electrical science. 

‘In the matter of introducing wires in 
the stores and residences for our incandes- 
cent lights, we would say that we are mak- 
ing a special point, as we feel that this 
matter cannot be done too well nor can we 
be too careful about the character and ability 
of the men entrusted with this important 
work. With the men and appliances that 
we have in this department we feel that we 
can put wires into any building in this city 
without damaging in the slightest manner 
any wall, ceiling or furnishing, and with- 
out annoying occupants with such a class 
of workmen as have been generally used for 
such work. We feel that it is entirely con- 
sistent with good work and ability to have 
quiet, gentlemanly and neat workmen. 

‘* We have secured the agency for some 


plant is located on Foundry street, between 
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Tue PATTON Motor AND TRAIL Car. 


, of Chicago, upon a system 
distinctively their own. The 
basis of operation is the gen- 
eration of electricity upon the 
vehicle, thus rendering eacli 
car independent, and dispens- 
ing with overhead or conduit 
wires for the transmission of 
electric force. By thissystem 
also all the obstacles which 
have rendered the service of 
many storage battery cars 
so unsatisfactory have been 
removed. 

The gas engine runs contin- 
uously, and is geared to a 
dynamo generating electric. 
ity, which is received by ac; 
cumulators, where it is stored 
for service as desired. An 
electric motor is geared to the 
axles, and the current neces: 
sary for the propulsion is 
admitted to the said motor in 
a greater or less degree, ac; 
cording to the power required 
atany given moment. Thus 
the movement of the car is 
entirely subject to the will of 
the operator, who can regulate 
the propelling force in accord- 
ance with the obstacles to be 
overcome. Meantime the stor- 
age batteries are kept contin- 
ually charged by the engine 
and dynamo, so that reserve 
force is always in readiness for 
any emergency. The entire 
cost of maintenance of this 
power is 1,4, cents per mile, 
The engine, dynamo and 
motor are carried upon a 
truck specially devised for the 
purpose, by which plan the 
car body can be removed very 
readily, and the same truck 
suffice for an open car in 
summer or closed car in win- 
ter. The batteries are ar- 
ranged under the seats of the 
car. The motorcar, asshown 
in the acompanying cut, 
weighs. with the truck and 
all mechanism complete, 14,- 
100 pounds, and has seating 
capacity for 30 passengers. 

emo — 

Electric Lighting in 

Seattle, Wash. 

The present lighting of Se- 
attle is done by the Seattle 
Electric Light Company, 
which has recently passed un- 
der the management of Henry 
Villard, as part of a large 
scheme of operations, says the 
Intelligencer, of that city. 
There are three other compan- 
ies doing business here, the 
Pacific Electric Light Com- 
pany, the Commercial Electric 
and the Seattle Gas and Elec- 
tric. It would seem, therefore, 
that there is sufficient com- 
petition to insure a reasonable 
cost to the city, and the only 
open question is that of dura- 
tion of contract, as the ionger 
period over which the cost of 
construction is spread, the less 
the proportion to each light. 

At present the city has 24 
arc lights at a cost of $14 per 
month each, 385 incandescent 
lights of 15 candle-power at 
$2.25 per month, and 95 of 
30 candle-power at $3.50 per 
month, each. The incandes- 
cent lights are becoming more 
generally used in the residence 
portions of cities, and, at from 
20 to- 30 candle-power, are 





Keokuk, Ia.—The Keokuk Hydraulic and 
Electric Company ; to utilize the power of 
the Des Moines Rapids and the Mississippi 


River. Capital, $500,000. 


Little Rock, Ark.—Heber & Searcy Val- 
ley Telephone Company ; capital, $5,000. 
The officers are: J. E. Lightle, president, 
and J. R. B. Moore, vice-president. 


Creston, Ia.—The Creston Electric Light 
Company. Capital, $60,000. Directors, 
B. F. Heinly, Walter Cullen, W. R. 
Vaughan, J. C. Regan and W. R. Vaughan, 
Jr. 


Chicago, Ill.—Fort Dearborn Light and 
Power Company, to buy and operate electric 
machinery, etc. ; capital stock, $25,000 ; 
incorporators, A. L. Baker, E. F. Runyon 
and S. T. Parks. 


Atlantic, Ia.—The Harding Electrical 
Conduit Company. Capital, $600,000. The 
officers of the company are: C. K. Harding, 
president, and W. H. Applegate, secretary 
and treasurer. 

Portland, Ore.—The Springfield Invest- 
ment and Power Company ; principal place 
of business, Portland ; capital stock, $500,- 
000. B. J. Pengra, C. B. Bellinger, C. E. 
Lockwood, incorporators. 


Detroit, Mich.—The United States Elec- 
tric Company has been incorporated to 
handle electrical devices in Michigan and 
Ohio on a capital of $50,000. The stock- 
holders are William E. Irish, of Brooklyn 
Village, Ohio; Robert S. West, John C. 
Hutchins and Thomas D. Owen, of Cleve- 
land, and H. P. Davock and A. W. Beal, of 
Detroit. 


Syracuse, N. Y.—The Syracuse Consoli- 
dated Street Railway Company. The length 
of the line is 40 miles, and the capital $1,- 
250,000, divided into $100 shares. The di- 
rectors include Simon Wormser, Casimir 
Tag, Lathrop R. Bacon, New York ; Clar- 
ence H. Wildes, Riverdale; John Dunn, 
Jr., Louis Marshall, Manning Palmer and 
Hamilton 8. White, of Syracuse. 


Taunton, Mass.—At the annual meeting 
of the Taunton Electric Lighting Company, 
May 26th, P. H. Corr was chosen president ; 
Nomus Page, treasurer; Mortimer West- 
coat, corporation clerk; directors, A. G. 
Williams, P. H. Corr, N. Paige, G. W. 
Colby. A dividend of seven per cent. was 
declared. It was voted to increase the cap- 
ital stock to $50,000, to build at once a two- 
story brick building, 50x50, to put in three 
new engines of 200, 90 and 75 horse-power, 
respectively, the last for supplying motive 
power, and to change the system of incan- 
descent light to the alternating. Other im- 
provements are under consideration. 


_>- 








Another Power Station for the West 
End Road, 


The new central power station of the 
West End Street Railway Company, of 
Boston, will consist of a power house and 
boiler room. The former will be 319x173 
feet, built of brick and granite. In this 
building will be 13 triple expansion engines 
of 1,000 horse-power each, and a 300 horse- 
power compound engine for use in the early 
morning hours when the number of cars 
upon the tracks is limited. The boiler house 
will be 163x84 feet, and it will contain 24 
boilers, rated at 500 horse-power each and 
set in batteries of two boilers each. The 
massive foundations for the large engives 
and the chimney are well under way, and it 
is expected to have the station complete by 
nextFall. Six of the 100 horse-power engines 





will be put in as soon as the station is ready 
for their reception, ard one-half of the 
boilers wil! be placed at once. 





of] the very latest improved fixtures for | the Michigan Central Railroad and Michi- | found to answer all requirements. The 
either electricity or both gas and electricity, | gan avenue. The machinery for incandes- | incandescent lights range in price from 
the designs of which are far beyond any- | cent lighting has arrived and is now being | $1.50 in some c ties to $8.00 for 25 eandle- 
thing ever used in this city. In about 30 put in position. | power, that most generally used. ge. 
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The electric light at the Metropolitan 
Museum is a great success, and is so pro- 
nounced both by the trustees and the public. 
The Museum is now open two nights a 
week, and, although the innovation is of 
very recent date, the attendance is very 
large and on a rapidly increasing scale. It 
is expected that when the weather becomes 
warmer the Museum will be crowded in 
the evenings. 





A bright little weekly which is meeting 
with the great success it deserves is Chatter, 
published in this city. The paper is con- 
ducted by Julian Ralph, whose name is 
familiar to all magazine readers. Mr. Ralph 
is anewspaper man and journalist of experi- 
ence. Chatter occupies a unique place; in 
fa<t, it Las created a place for itself among 
the many weeklies published in New York. 
Each succeeding issue is better than the last, 
and the artistic illustrations are a feature of 
great merit. 


The organizing committee of the Interna- 
tional Electrical Exhibition, to be held at 
Frankfort in 1891, has just passed a very 
wise resolution. A member of the commit- 
tee pointed out that the firms taking part in 
an electrical exhibition incurred very heavy 
expenses, and that it would be only fair that 
they should receive a certain proportion of 
the profits in recognition of their share in 
contributing to the success of the exhibition 
and as recompense for the expense and 
trouble tu which they are put. These views 
were favorably received, and, after a short 
discussion, it was resolved that one-half of 
the net profits should be set aside to be dis- 
tributed among the exhibitors in proportion 
to their respective expenses. If the man- 


agers of other electrical exhibitions which 
may be organized in the future should see 
fit to adopt this liberal and very sensible 
policy, such undertakings will be far more 
popular with exhibiting firms than has been 
the case heretofore. 





The question of perfect insulation is one 
of the most important problems with which 
the electrical engineer has to deal. It is 
claimed that a covering of cotton and spun 
glass jacketed with woven cotton dipped in 
paraffine has been invented, and is said to be 
perfectly effective and practically indestruc- 
tible. Provided the cost of manufacture is 
reasonable, it would seem as if this were the 
ne plus ultra of insulating materials. If the 
inventor can do what he claims and maintain 
control of his patents, he need not speculate 
in Wall street. 








Almost every day the Review is in re- 
ceipt of requests for sample copies, infor- 
mation, etc., from people who sign their 
names without giving any address. Now, 
for all we know, ‘‘ Yours respectfully, Al- 
phabet Smythe,”-may be the mayor of 
Smytheville and a prominent man, But 
when he sends us a whole postal card carry- 
ing his request, and simply signs it ‘‘ Alpha- 
bet Smythe,” with no heading or town, 
county or State named, we are puzzled. 
We are philanthropists, and only exist and 
publish this journal for the good of our fel- 
low-men ; but we are too poor to establish a 
‘Bureau for Mind-Reading at a Distance,” 
and a ‘‘Department for Deciphering 
Crippled Chirography.” 








Theatrical managers are beginning to 
realize the advantages of certain applications 
of electricity. The lighting of auditorium 
and stage by the incandescent system is not 
so new as the introduction of the electric fan 
and blower for chilling and changing the 
air. The arc light is used in many theatres 
to illuminate the stage during the day. 
Electric motors are used to operate the drop 
curtain and to move a revolving stage. In- 
candescent lighting on the stage is easier and 
safer of operation than gas. ‘‘ Floats,” 
‘border lights,” ‘‘ clusters,” and colored 


lights are all possible and beautiful when 
operated by electricity. The whistling of 
the wind through the rigging of a ship and 
the flag floating in the breeze, are accom- 
plished by the electric motor. 








A short time ago we drew attention to the 
fact that a French contemporary, in defiance 
of the republican simplicity of style affected 
by distinguished American scientists, had 
referred to Prof. Le Conte Stevens as /e 
comte Stevens. In the last issue of La Lu- 
miéere Electrique, just to hand, we find the 
following paragraph : 

‘*Our Parisian confreres often fall into 
certain errors, which, when noticed across 
the Channel or on the other side of the 
Atlantic, cause no small amount of amuse- 
ment. It appears that one of them, in 
relating the proceedings at a meeting of the 
New York Electric Club, where Professor 


Cross recently lectured on acoustics, bad 
occasion to mention the name of Prof. Le 
Conte Stevens, of Brooklyn ; this gentleman 
became by a stroke of the Parisian chron- 
icler’s pen, Count Stevens, of Brooklyn.” 

The best of the joke, however, is that the 
like error occurred in the columns of the 
self-same Lumiere Electrique, although we 
did not mention it at the time. 





Medical authorities who have studied the 
dangers to human life from electrical cur- 
rents, are agreed that this danger has been 
over-estimated, and that the number of 
fatalities is not as large as represented. A 
medical journal hasconcluded that electrical 
currents produce three kinds of severe acci- 
dents. Instantaneous death, or severe burns, 
or traumatic neurosis caused by the mental 
and physical shock. Usually, if the person 
receiving the shock is burned, he is not 
killed. Practically, if contact with the wires 
does not kill, a burn or a harmless shock is 
the only result. Paralysis of the nerves or 
nerve centers is very rare. During the last 


ten years there have been only about 100 
deaths in the whole world caused by artifi- 
cial electrical currents. Taking as a basis 
of comparison the capital invested, the num- 
ber of serious injuries met with in the elec- 
trical field is not as large as that in other 
great industries. The number of people 
killed by asphyxiation from illuminating gas 
is largely in excess of the number who meet 
death by coming in contact with heavily 
charged electrical conductors. 





WANTED, A TELEGRAPH LINE. 


In the May issue of the India Rubber 
World, published in this city, we find an in- 
teresting article on the rubber trade of Brazil. 
It appears that Manaos, the capital of 
the province of Amazonas, is the center of 
the most important rubber district in Brazil, 
and has a rapidly increasing export trade, 
whereas that of Para, its principal rival in 
the rubber business, is steadily decreasing. 
The river Amazon is navigable up to 
Manaos for vessels drawing as much as 24 
feet, and already two lines of ocean-going 
steamships visit the port at regular intervals, 
taking mixed cargoes of manufactured 
goods and bringing away rubber. There is 
one great obstacle to the development of 
trade between Manaos (which is described 
as a very thriving city) and the United 
States, and that is the absence of telegraphic 
communication. Para, being the more pow- 
erful province, refuses to permit the laying 
of a cable, but in any case, we should think, 
no one would propose to lay a cable 600 
miles along a river. What is required, as 
the article points out, is a line from Manaos 
to Georgetown, British Guiana, a distance 
of about 600 miles. For the greater part of 
the distance the rivers Negro and Branco 
could be followed, and at Georgetown con- 
nection could be made with the West Indian 
system of cables, thus securing direct com- 
munication with the United States. That 
such a line would be comparatively easy to 
construct there seems to be no doubt, and 
the enterprising concessionaire would get 
very handsome returns ; the only difficulty 
we see in the way is that of getting a cov- 
cession to build and maintain the line, and 
given the rivalry between Para and Manaos 
and the present unsettled state of affairs in 
Brazil, the difficulty seems to be rather a 
serious one. The Brazilian government, 
too, is not famous for good faith and strict 
uprightness in the matter of telegraph con- 
cessions. 








It is said that the dome of St. Peter’s, 
Rome, is cracking in a somewhat serious 
manner. It appears that about 100 years 
ago similar defects were discovered, and the 
remedy applied was to encircle the dome 
with a strong band of metal ; the band was 
heated, and its contraction on cooling was 
found to be sufficient to close up the cracks. 
An electrical paper suggests a similar method 
of remedying the present defects, electricity 
to be employed for heating the band. We 
imagine that the dome itself would scarcely 
hold the dynamo that would be necessary to 
generate sufficient current to heat a metal 
band of the required dimensions. 








William Black, the novelist, says that 
years ago he came upon a striking passage 
ina novel by James Payne, in which the 
heroine was described as being buffeted 
about by a terrible gale, inasmuch that her 
raven-black hair streamed out to windward. 
Black wrote to Payne suggesting that there 
was something wrong, as things capable of 
streaming out ina gale generally went, not 
to windward, but to leeward. The reply 
was that the description was perfectly cor- 
rect, the heroine had been taking a great 
deal of iron tonic, her hair had become 
electrically charged and bad floated out 
toward the north, irrespective of the wind 
currents of the storm. There is animal 
magnetism with a vengeance ! 








The Telegrafista Espanol protests against 
the extravagant representation of the Spanish 
Telegraph Department at the Paris Tele- 
graph Conference. Although the depart- 
ment sent none of its members to study the 
electrical display at the exhibition last year, 
no less asum than $3,600 has been voted 
to defray the expenses of the commission 
representing Spain at the telegraph confer- 
ence. There are three delegates, one being 
the director-general, another the chief of the 
internationa] division, and the third the 
chief of the office devoted solely to keeping 
records of particulars relating to the em- 
ployés, ‘their location, leaves of absence, 
etc. The Téelegrafista very naturally wonders 
what mission this last official can’ possibly 
have to fulfil at the conference. 




















June 7, 1890 


ELECTRICAL REVIEW 





5 








CORRESPONDENCE. 


Electrical Happenings in Chicago, 
Boston, Philadeiphia and 
Washington. 


OUR PHILADELPHIA LETTER. 


Tatham & Brothers, 220 South Fifth 
street, note an ever-increasing demand for 
their lead covered cables. A special feature 
of great importance in the manufacture of 
this brand of cables is that no oil or pin- 
holes are ever found in the lead casing. 
A joint is hardly perceptible, being exactly 
the same size as the other parts and perfectly 
smooth. Mr. Engel, formerly of the Hib- 
bard Company, of Montreal, is the electrician 
for Tatham & Brothers. 

Partrick.& Carter, 114 South Second 
street, are very busy getting out a pew an- 
nunciator, patents tor which have recently 
been issued. This tirm has enjoyed a very 
prosperous year in their general supply 
busiuess, and present indications point to a 
steady continuance of the same. 

Mr. H. T. Paiste, of Twelfth and Market 
streets, has started on a four months’ Euro- 
pean trip. Mr. Jenkins will officiate during 
Mr. Paiste’s absence. 

Chadbourne, Hazelton & Co., whose band- 
some ollices are in the Commercial Uniou 
Building on Walnut street, will soon have 
in operation an exhibition Wenstrom plaut. 
‘The demand for these dynamos aod motors 
is rapidly increasing and the plants already 
established are giving the best of satisfac 
tion. Mr. Hazelton has been very busy 
lately establishing agencies for the sale of 
the Wenstrom apparatus. 

Mr. Chas. A. Bragg, of the Westinghouse 
Company, states that everything electrical 
in this city is enjoying a steady growth. 
The electric lighting interest is on a special 
boom, and Westinghouse apparatus is in 
constant demand. Mr. George F. Porter, 
Mr. Bragg’s associate, has just returned 
from a long western trip. Both of these 
energetic gentlemen find their time fully 
occupied in stirring up the gentle Quaker to 
a due appreciation of electrical things in 
general and the Westinghouse apparatus in 
particular. 

The Thackara Manufacturing Company, 
1524 Chestnut street, have a large and grow- 
ing trade which keeps their large office force 
constantly busy. About 350 hands are kept 
employed in their factory the year round. 
Mr. Sawyer expects to leave very soon for a 
six weeks’ trip to California, in search of 
quiet and rest. Mr. Sawyer deserves a well 
carned vacation. 

in the Northern Part of thecity, on Lehigh 
avenue, an experimental storage battery line 
is in operation. ‘Two cars fitted with the 
McLaughlin batteries make regular trips. 
This is the unly electric railway in the city. 

8. L. C. 








Philadelphia, Pa., May 31, 1890. 

OUR WASHINGLUN LETTER. 

Capt. Wm. T. Rosell, of the District of 
Columbia, is making an investigation of 
numerous police patrol systems, erected in 
various cities by the Gamewell Company 
and the Municipal Signal Company, for the 
purpose of ascertaining which of these two 
systems is best adapted to the needs of the 
Washington department, in the Georgetown 
precinct. Proposals from both companies 
are under consideration. 

Alfred E. Raddell, the Electric [uspector 
of the Underwriters’ Association of the Mid- 
dle Department, which embraces the States 
of Pennsylvania, Delaware, Maryland and 
the District of Columbia, has reached Wash- 
ington on his tour of duty. He finds but 
little difficulty in convincing owners of 
isolated plants in buildings wired with paraf- 
fine insulated wire that the safety of their 
premises can be increased by some slight 
changes. 

Engineer Mailloux is still at work on the 
storage battery car experiments of the 
Metropolitan Street Railway, in Washing 
ton. He is making some modifications in the 
gearing, and’ is preparing to test the 
McLaughlin accumulators. 

The Electric Lighting Company of Wasb- 
ington, is preparing to extend its arc and in- 
candescent lighting service out to Fourteenth 
street, a distance of one mile, in terra cotta 
conduits which are being laid by the 
Washington Terra Cotta Conduit Company. 

Washington, May 31. G. C. M 


OUR BOSTON LETTER. 

The Russell Electric Lamp Company, of 
this city, has issued a neat pamphletsetting 
forth the merits and peculiar fitness of the 
new Russell arc lamp. 

North Shore Electric Light Company, 
Beachmont, Mass., has secured a contract 
to furnish the town of Revere with arc and 
incandescent lights. 

Rutland, Vt., Electric Light Company has 
been awarded a three years’ contract to fur- 
nish power for the machinery of the new 
works of the Howe Scale Company. 

Electric. Light Competition—There are 
two electric light companies in Rutland, Vt., 
and the demand for electric illuminants has 





been so great that both companies are in- 
creasing the lighting capacity of their re- 
spective stations. 

The Connecticut Motor Com 
established an agency in New York with 
Messrs. Zimdars & Hunt in charge. The 
agency is at No. 127 Fifth avenue, where 
one of the Connecticut electric motors may 
be seen in operation. Secretary J. R. Stagg 
reports the business of his company as act- 
ive and steadily increasing. 

Messrs. Nightingale & Childs, of this city, 
report an increasing demand for their Mag- 
nesia boiler and pipe covering from electric 
light companies. ‘The perfect non-conduct- 
ing nature of the covering, which ensures 
increased economy in the use of steam, is 
being rapidly appreciated, hence the popu- 
lar demand for it. 

Another Electric Railway Enterprise.— 
The project of building an electric road be- 
tween Whitman and Abington, Mass., to 
run to Rockland and connect with the Wey- 
mouth line, is under consideration. In case 
this comes about, Brockton will have direct 
electric road connection with all these towns 
when the Whitman line is completed. 

Messrs. McKenney and Waterbury are pro- 
prietors of the Boston headquarters for 
combination (electric and gas) fixtures, elec- 
troliers and ornamental lamps, at the corner 
of Franklin and Congress streets. This 
enterprising and wide-awake young firm 
has, in less than two yeurs, built up a large 
and rapidly increasing business, and to day 
its establishment is one of the most com- 
pletely stocked and best patronized fixture 
marts in New England. 

New Electric Railway at Worcester, Mass. 
—The work on the new electric railway 
line on Grafton street began this morning, 
under the management of Messrs. T. W. 
Harris & Company, of Boston. The men, 
24 in number, began the work at Elm 
square, and are working down the hill in 
charge of Foreman J. J. McCullough. The 
rails have arrived, and will be laid as soon as 
possible. The single trolley wire system of 
the Thomson-Houston Electric Company 
will be used. 

New Electric Light Station at North 
Adams.—The new electric light station of 
the North Adams Gas Company is practi- 
cally completed, and the setting up of ma- 
chinery will begin at once. The plant con- 
sists of a dynamo and engine room 26 by 54 
feet and boiler house 32 by 20 feet, 30 feet 
high. The electric light machinery will be 
three 50-light arc dynamos and one incan- 
descent of 50-light power. The buildings 
all arranged so as to increase and enlarge 
the plant whenever necessary. The Wright 
Electrical Engineering Company has been 
awarded the contract for the wiring and 
construction work. 

The Inter-Continental Telephone Company 
has received £25,000 through Messrs. Kidder, 
Peabody & Company, amount due the com- 
pany by an English syndicate. This large 
sum will soon be distributed among the com- 
pany’s shareholders, and it is said that the 
‘Tropical American Telephone Company will 
get the ‘‘ Lion’s Share.” 

The Taunton Electric ~ Company held 
its annual meeting recently and elected the 
following officers: P. H. Carr, — 
Nomus Page, treasurer; Mortimer Westcoat, 
corporation clerk; directors, A. G. Wil- 
liams, P. H. Corr, N. Paige, G. W. Colby. 
A dividend of seven per cent. was declared. 
The company also voted to increase capital 
stock from $30,000 to $50,000, and addi- 
tional land has been bought on which a new 
two-story building will be erected, 50x50 
feet. hen in running order the plant will 
be three or four times the capacity of the 
old one. The alternating system of incan- 
descent lighting will be adopted, and the 
necessary apparatus has been ordered. A 
power circuit is to be started for manufac- 
turers. 

The Electric Mutual Insurance Company, of 
Boston, in entering upon so grand a work it 
has mapped out, has the sympathy, good 
will and hearty support of the electrical 
interests of New England. In good time most 
of—if not all—the electric light companies 
of other sections of the country will fall into 
line and follow the example of their Eastern 
friends, inasmuch as it is the aim of the 
Electric Mutual to reduce the heretofore ex- 
orbitant insurance rates on electric light 
stations—the old tariff to be ignored—and 
all stations rated hereafter on their respective 
merits alone. 

Electric Stocks. — Boston quotations at 
closing hour of the Exchange, Saturday, 
May 31, were as follows: 


Thomson-Houston Electric Company........ ‘ 
3 4 - PP referred. a5. 


ny has 





“ oe o “ Series C. 1 7 

“ “ “ o Series D 
Thomson Electric Welding Co .. ........ .. 225. 

ve Euro; IOs cecexecsesss 112. 
Westinghouse Electric Co.................+++ 41. 
Fort Wayne Elec’ 14. 
Lynn Gas and 
Edison Phonograph Doll Co ......... .. ... 3% 
TELEPHONE : 

Setes. cab bccpastevsssbeweued 236. 











OUR CHICAGO LETTER. 


The Thomson-Houston Electric Company 
report the following sales: Hammond Mill- 
ing Company, Hammond, Ind., 50 incandes- 
cent direct; Kalamazoo Electric Company, 
Kalamazoo, Mich., 650 alternating and 50 
arc; Gratwick, Smith and Fryer Lumber 
Ya Osceola, Mich., 350 incandescent 
direct; J. P. Anderson, Trenton, Mo., 30 
arc and 650 alternating incandescent; Joliet 
Wheel Company, Joliet, lll., 5 arc; Moffet, 
Hodgkins & Clark, La Grange, Ill., 650 
alternating incandescent; Battle Creek Elec- 
tric Company, Battle Creek, Mich., 35 arc; 
Salt Lake Power, Light and Heating Com- 
pany, Salt Lake City, Utah, 30 arc and four 
650 light alternating incandescent dyna- 
mos; G. F. & E. A. Burkhart, 196 West 
Twelfth street, Chicago, 35 incandescent 
direct; C. Hebbard & Son, Pequaming, 
Mich., 150 lights, motor type dynamo; 
Marysville Electric Light and Power Com- 
pany, Marysville, Cal., 650 alternating in- 
candescent; Swanton & Clark, Santa Cruz, 
Cal., 650 alternating incandescent; D. C. 
Metsker, Sedalia, Mo., 650 alternating in- 
candescent. 

Personal.—C. G. Armstrong, who has for 
some time veen in charge of the house goods 
department of G. A. Harmount & Company, 
has resigned and will accept a like position 
with the Great Western Electrical Supply 
Company.—Ernest L. Clark, secretary of 
the Illinois Electric Material Company, 
left Thursday night on a flying trip East.— 
Thomas F. htel, secretary of the Edison 
Electric Light Company, Grand Rapids, 
Mich., was a recent visitor in the city. 

The Central Electric Company have sold 
an entire Candee wire equipment for an 
electric railway system. D. B. D. 

May 31, 189v. 





Queer Charges. 

Recent press despatches from the West 
state that on the night of February 4th the 
Western Union telegraph wires were cut 
two miles East of Jamestown, N. D., and 
that investigation proves that the work was 
done by a prominent Nothern Pacific official 
and two operators, and it is supposed at the 
instance of a still higher official, who, it is 
said, worked the wire himself in Bismarck. 
At that time a great many telegrams, both 
for and against the lottery project, were 
passing over the wires and the operators 
side-tracked such as were unfavorable to the 
lottery, and rushed the others through with 
all possible baste. It is charged that they 
advised the friends of the lottery of the con- 
tentsof messages intended for the anti-lottery 
people in advance of their delivery to those 
entitled to them, and thus put the lottery 
crowd in possession of the secrets and plans 
of the anti-lottety people, before the oppo- 
nents of the lottery could communicate with 
each other in different parts of the State. 
Long petitions and lists of names in favor 
of the lottery were, it is said, rushed through 
without charge, while protests against the 
lottery were delayed. Passes were issued 
indiscriminately to friends of the lottery bill, 
written on ordinary note heads, with orders 
to conductors that they be returned to the 
prominent official when taken up. The 
Western Union has made careful investi- 
gation of the charges, and is said to have 
obtained satisfactory proof of their truth. 


GENERAL NOTES. 
The Cincinnati fire alarm uses 600 


miles of wire, 700 batteries and 350 alarm 
boxes. 


It must weaken Kemmler’s constitution 
to know that electrical execution is consti- 
tutional.— WV. Y. Press. 


Laconia, N. H., has recently shown 
her enterprise in the organization of an elec- 
tric light company, which has since awarded 
the contract to the Westinghouse Electric 
Company for the furnishing of alternating 
current apparatus of 1,250 lights capacity. 


The Thomson-Houston Company shows 
this summary of gross sales and _prof- 
its, also the ord ersfor electric motors and 
generators for the three months to April 30, 
1890, compared with 1889, it being the first 
quarter of the fiscal year : 


1890. 1889. Increase. 
Gross sales.......... $2,133,099 $1,139,833 $993,266 
Se 650,724 299,613 351,111 
Motors ordered...... 1,106 247 859 
Generators ordered 112 16 96 


Two telegraph operators were arrested 
at the Athletic base ball grounds in 
Philadelphia last week. The secretary of 
the base ball association testified that the 
defendants were employed by the Western 
Union Telegraph Company, and that they 
had been in the habit of throwing written 
reports of the games over the fence to mes- 
sengers in waiting, who took them to the 
nearest telegraph station. The Postal Tele- 
graph Company had paid $250, he stated, for 
the exclusive "9 of having telegraphic 
instruments on rounds, The prisoners 
were held fora f hearing. 





PERSONAL. 

Mr. J. I. Sabin, of San Francisco, is visit- 
ing friends in the East, accompanied by his 
wife. 

Capt. E. L. Zalinski, U.S. A., returned 
to New York last week after a year’s ab- 
sence in Europe. 

Mr. Eugene F. Phillips came over from 
Providence to spend Decoration Day in the 
city accompanied by his family. 

Mr. H. P. Lucas, of the Northwest Elec- 
trical Supply and Construction Company, 
St. Paul, is stopping at an up-town hotel for 
a few days. 

‘*Ned” Fox, the ubiquitous traveling 
agent of the Phoenix Glass Company, is in 
town. ‘‘ Ned” has an alleged reason why 
Kemmler should not be executed electrically, 
He says it would be a revolting proceeding. 

Mr. Herbert H. Eustis, president and 
electrician of the Eastern Electric Cable 
Company, Boston, was a New York visitor 
last week, coming over to meet his family 
on their return from a five years’ visit in 
Europe. 





The Yellow Cover. 

Our bright little contemporary, Chatter, 
makes the following statement in its issue of 
May 7th: ‘‘ When Chatter was born it was 
the only yellow periodical in America, ex- 
cept Ayer’s Almanac.” We don’t know 
when the almanac donned the yellow dress, 
but we do know that more than two years 
before Chatter was born, the ELECTRICAL 
REvIEW adopted its present yellow cover. 
We agree with Editor Ralph when he says: 
‘*But we cannot take all the credit of a dis- 


coverer for thus restoring the loveliest of 
colors to its proper rank, because Nature 
got ahead of us when she produced the 
dandelion and the sunflower.” 





BOOK NOTICES. 

The May issue of Whipple’s Electric 
Reports gives the following information : 
Number of central electric light stations in 
operation in the United States, 1,515; Can- 
ada, 92; Mexico,9; Cuba, 2; total, 1,618. 
Electric railways in operation and under 
contract in the United States, 224; Canada, 
4; total, 228. 

We have received ‘‘ Brown’s Directory of 
American Gas Companies,” for 1890. This is 
the third annua] volume of this work, which 
has now become the recognized authority 
on the subjects of which it treats. The 
total number of gas companies is 1,048; of 
these 304 operate electric light plants of 
their own, furnishing current for 31,558 are 
lamps, and 132,771 incandescent lamps. 





Telephones in Demand. 

The American Bell Telephone Company 
reports a net increase in instruments of 469 
for the month ended May 20, and an increase 
of 1,124 for five months. The comparative 
figures follow : 











Month May 20. 1890. 1889. Ine. 
Gross output.......... 6,938 5,902 1,036 
PE sdnccesscceess 2,135 1,568 567 

Net output ........ 4,803 4,334 469 

Since Dec, 20. 1889-"90, 1888-"89. 

Gross output.......... 25,819 23,705 2,114 
Returned ............++ 10,177 9,187 990 
Net output......... 15,642 14,518 1,124 


Total instruments in use May 20, 1890, 


, 


A Heavily Loaded Washington Elevator. 

Seven well-known electrical men, namely, 
Messrs. H. D. Stanley, Cyrus O. Baker, Jr., 
Clarence E. Stump, Fred W. Royce, P. H. 
Alexander, C. H. Barney and Frank C. 
Mason, had an experience in Washington 
last week that they will never forget, and 
which will explain the many grey hairs 
added to each head. 

Descending from their rooms, on the ninth 
floor of the Willard Hotel, the elevator broke 
and all seven were suddenly precipitated 
down several floors, the elevator rebounding 
after striking the air cushions and stopping 
between two floors, where it is still said to 
be tightly wedged. 

The elevator boy was the only one hurt, 
his hands being severely bruised, but all 
were badly shaken up and their peace of 
mind much disturbed. It looked at one 
time as if they would have to remain and be 
fed through a crack, but they finally man- 
aged to crawl out of the elevator covered 
with plaster and things, 
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x", The Cleveland Division of the Erie 
Telephone made a net gain of 35 subscribers 
in April. 

»*, The Southern Company will begin 
putting cables in its newly laid underground 
conduits at Hartford, Conn., next week. 


«*, The Missouri & Kansas Telephone 
Company paid a dividend of 114 per cent., 
May 15, of the first quarter’s earnings for 
1890. 


«*, Uncle Sam is building a telephone 
line connecting the life-saving stations along 
the coast of Cape Cod. A similar line 
should be put up for the benefit of the New 
Hampshire stations.—Portsmouth Times. 


x", It is stated that the telephone com- 
pany in Milwaukee will bring suit against 
the electric street railway company. It is 
claimed that the telephone system, in some 
parts of the city, has been rendered almost 
useless since the railway started. 


»*, It is understood that the Providence 
Telephone Company will stop work upon 
the reconstruction of its lines at Newport, 
R. L., over which so much opposition has 
been developed, and will seek compensation 
from the city for damages already suffered 
through lack of police protection. 





Unit of Self-[nduction. 

The New York EvecrricaL REvIEw 
says, with reference to the unit of self-induc- 
tion: Call it ‘‘ Henry.” If every American 
electrician accepts, foreign electricians will 
join them and the conference of 1892 will 
ratify the choice.—London Electrical En- 
gineer. 

The Brooks Insulation, 
To THE Eprror oF ELECTRICAL REVIEW: 

On Saturday, May 24th, your correspond- 
ent visited an electric light installation by 
the United Electric Improvement Company, 
at their works in Gloucester, N. J. ; also 
witnessed some interesting tests of the insu- 
lation of the underground main conductor, 
which is a No. 0 gauge drawn into a 
wrought iron pipe buried some two feet be- 
low the surface of the ground, and insulated 
by the Brooks system, carrying a current of 
2,700 volts and nine amperes feeding the 
current to 50 arc lamps. The insulation 
tests by the ordinary galvanometer method 
showed something over 1,000 megohms per 
mile, but a more satisfactory test was by a 
Holtz machine, which produced a spark six 
inches in length. This failed to puncture 
the insulation or effect it in any way. I be- 
lieve this method of proving the insulation 
of electric light mains was first practiced 
by Menier, of Paris. 

It is now pretty well known that an insu- 
lation which may test very high galvano- 
metrically with the potential of 200 to 500 
elements, may, when subjected to the press- 
ure of 2,000 or more volts, be broken down 
or disrupted. 

William Maver, Jr., in an article pub- 
lished March 1st in an electrical journal, 
states that a cable measuring 20,000 meg- 
ohms per mile of insulation in the factory, 
broke down by a dynamo current of 600 
volts after being drawn into a conduit. 

Warren de la Rue and Hugo Muller pub- 
lished the following table as the striking 
distance between a point and a disk. It is 
given as a matter of reference fur those in- 
terested : 

Inches. 

0.5. 


E. M. F. in Volts. 








It is stated that these experimenters used 
a battery of 11,000 cells as a basis for form- 
ing the foregoing table. Not long since 
there appeared a statement in the electrical 
journals that the Ferranti concentric main 
that was to supply a goodly portion of Lon- 
don with artificial light stood an insulation 
test of a million of volts. It was supposed 
this statement was authorized by Ferranti 
himself, and thereby gained widespread cir- 
culation; but on its face it was about as 
absurd as would have been a statement of 
the exact distance in inches to one of the 
fixed stars. 

Up to this date I cannot learn than Fer- 
ranti has succeeded in making his cable work, 
though some showing in laboratory tests 
have been made—if I remember right, a 
showing of a 20,000 volt test. This is a 
statement of his own. 

This Gloucester cable is insulated with a 


semi-liquid preparation which is compara- | 
tively cheap, and an increase of insulation | 
| 


does not proportionately increase the cost 
per conductor. 

There is another feature of this method of 
insulation. The pipes are laid in the ground 






Fig. i. 








ground and river crossings, and that the in- 

sulation of this Brooks cable, one and one- 

third miles in length, was at this day thou- 

sands of megohms per mile, and as high, or 

higher, than when first laid. mS 
Philadelphia, May 31. 
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Morgan’s Automatic Electric Signaling 
System. 





Morgan’s automatic electric signaling 
system is designed primarily for communi- 
cating between policemen on the beat and 
the inspector in the district station. To 
effect this end there are placed in the district 
a number of call stations each of which con- 
| sists of a lamp post with a locked box con- 
taining the signaling mechanism, and each 
lamp post is connected by a separate and in- 
dependent wire with the police station. 
When the inspector desires to communicate 
an order to a particular policeman he con- 
nects the wire leading to the lamp in that 
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and the conductors drawn in and insulated 
afterwards. In this respect it differs from 
all other modes. Cables insulated in fac- 
tories and afterwards coiled, uncoiled and 
drawn into conduits, are liable to injury by 
that operation, especially so if employed for 
arc lighting purposes. There were at Glouces- 
tera variety of specimens of arc lighting 


cable, the insulation of which was easily | 


punctured . 4 spark of less than one inch 
in length. Many authorities quote dry air 
as the highest insulating medium, and it is 
probably correct, as tested by ordinary 
methods; but for high voltages it certainly 
does not compare with liquids. Bearing 
upon this point was a statement by Mr. 
Foudersmith, electrician of the Pennsylvania 
Railroad Company, who was present and 
witnessed these experiments. His statement 
was that of the 53 conductors laid by Mr. 
Brooks three years since on the -Pennsyl- 
vania Railroad ; not one of them had ever 
been interrupted by atmospheric discharges 
or any other cause, though lightning was a 
great source of trouble and interruption to 
all other kinds of insulation used for under- 




















man’s beat to the central instrument, and he 
turns an index, working over a dial, on 
which are printed various orders and ques- 
tions, until it points to the particular order 
which he desires to give. Immediately he 
does this the gas in the lamp is lighted, and 
a red glass is made to encircle the flame to 
call the policeman’s attention. As soon as 
the man sees this he proceeds to the post, 
opens the box, and inside finds a pointer 
marking the order or question which is to be 
laid before him. If a reply is needed he 
puts the pointer of a second dial to the reply, 
and immediately the pointer in the central 
station takes up a corresponding position ; 
or he may send the word ‘“‘ telephone,” and 
then converse with his officer through the 
telephone which forms part of the equip- 
ment of his box. 

If it is the policeman who requires to 
make his wants known, the process is equally 














simple. He opens the box and turns his 
pointer to the message he wants to convey, 
such as ‘Burglary being committed,” 
‘* Send ambulance,” ‘‘ Riot threatening,” or 
the like. Immediately a gong is sounded in 
the central office, a pointer shows the num- 
ber of the box from which the message 
comes, and a second pointer indicates the 
message. Further remarks can then be 
exchanged, or the pointer may be merely 
returned to zero, which shows that the 
message has been received and understood. 

In order to secure vigilance on the part of 
a policeman he may be ordered to report 
himself from lamp posts at different parts of 
his beat at frequent intervals. This is done 
by his first sending the word ‘‘ Report,’ 
followed by a Morse signal of dots and 
dashes, or dashes only. This latter signal 
is sent automatically by means of a little 
clockwork instrument which each man 
carries in his pocket which, when wound 
up, can be made to rotate a commutator so 
as to work a Morse recorder in the central 
station ina way which gives a certain con- 
ventional set of signals. By this device the 
inspector is assured of the presence of the 
policeman himself at the lamp post. 

From this cursory description it will be 
seen that the inventor has produced a system 
which needs no acquired or technical skill 
in the working. Anybody can manipulate 
it after two minutes’ instruction, and it does 
not suffer from induction as it would if it 
were merely a telephone system. No one 
can doubt that it would greatly increase the 
usefulness*of the police if they could be 
kept in touch with the station at all times, 
and if the inspector could communicate with 
them with a very short delay ; of course, the 
system is applicable to other purposes than 
sending messages to and fiom policemen. 
Instruments for the dispatch of messages 
only can be placed in houses, shops and 
public institutions, while, with a little mod- 
ification, the bedrooms and corridors of an 
hotel might be connected to the porter’s 
lodge or the bar. 

The mechanical and electrical appliances 
used in the transmission of the signals are 
illustrated on the present and opposite 
pages, but before referring in detail to 
them we will give a general idea of their 
construction. The wires entering a police 
station, say one hundred, end in a switch- 
board, on which is a terminal knob for each 
wire ; each knob is in contact with a spring 
carried on a pivoted frame. Each wire is 
also connected to another terminal knob, of 
which there are one hundred arranged in a 
circle. When a lamp box is opened and the 
sending index is set, the wire leading to the 
box is put to earth, and a current flows 
through it from a battery in the central sta- 
tion. This current energizes an electro- 
magnet which trips a catch, releasing the 
pivoted frame with its springs from contact 
with the switchboard, and setting into ac- 
tion a train of clockwork. 

The tripping of the catch breaks the cir- 
cuit, while the clockwork moves a feeler 
around the circle of terminals until it 
touches that connected with the line wire in 
question, when the circuit is re-established, 
and the feeler is held fast ; a puinter con- 
nected with this feeler now shows the num- 
ber of the post with which communication 
has been made. A second train of wheel- 
work now comes into action, sending elec- 
tric impulses down the line to work «sn 
escapement in the lamp box. This escape- 
ment carries the index round the indicator 
until it rests at zero, when the circuit is 
broken. The number of impulses sent 
shows the position at which the pointer 
originally stood, and as the clockwork is 
geared with an index, this position is repro- 
duced on the dial of the central station, and 
thus the communication from the policeman 
is reproduced. Both indexes are then put 
back to zero by a crank handle, which also 
winds up the clockwork. 

When the ceptral station wants to com- 
municate with a lamp post the correspond- 
ing wire is coupled to the instrument by a 
flexible connection. At the same time a 
much more powerful battery than the one 
previously employed is put in circuit, and 
impulses are delivered into the line by turn- 
ing the index of the sending dial. These 
impulses work an electro-magnet in the 
lamp box. At the first movement this trips 
a catch which allows a weight to turn the 
gas up full, and to raise the red glass, As 
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it continues to work it moves the index of 
the receiving dial step by step with that of 
the sending dial, and thus the two point to 
the same message. 

Fig. 1 shows the apparatus at the central 
office, the upper part containing the two 
dials on which are read the number of the 
lamp post from which a signal is being 
received and the signal itself. At the lower 
part is shown diagramatically the signal 
transmitter andthetelephone. Fig. 2 shows 
the receiving instrument in vertical section. 
Fig. 3 shows the instrument with the door 
opened, the left-hand side displaying mech- 
anism fixed to the back of the case, and the 
right that fixed to the rear side of the door. 
The number dial (Fig. 1) is divided into 100 
parts marked with corresponding numerals, 
but it is capable of indicating any number 
up to 300. When the number exceeds 100, 
one of the small apertures D D is uncovered, 
and shows the figure 1 if the number is be- 
tween 100 and 199, and 2 if it is between 200 
and 300. All the wires from the lamp posts 
end at the terminals L L in the gang-switch 
at the upper part of the instrument (Fig. 2), 
there being as many terminals as there 
are wires. Each terminal L is connected 
to a terminal O, of which there are 
three circles, each containing 100. In 
connection with the gang-switch there 
is a contact maker ¢ having spring contact z, 
which in the norma] position press against 
the terminals L, and connect them altogether. 
The contact maker is pivotted; it is shown 
in dotted linesin the position it assumes 
when waiting for a message, and in full lines 
in the position when a signal has been re- 
ceived and the clockwork is moving the 
indicators. When in the dotted position the 
long tail of the contact maker engages with 
the lever ¢, which is itself held by its other 
end being caught on a projection of the 
armature w of the electro-magnet Y. When 
a signal is received from one of the wires 
the current passes from a terminal L to the 
contact maker 7, and through its axis k, and 
a finger thereon, to two fixed contacts 2, 3, 
by which it is conveyed to the magnet 19 
(Fig. 3). This magnet attracts its armature, 
and draws the detent 16 out of the ratchet 
wheel 17, thereby releasing the train of 
clockwork which operates the long indicator 
(Fig. 1). At the same time a new circuit is 
established through the contacts 20, 21 (Fig. 
3), and the current is directed through the 
magnet Y. This magnet attractsits armature, 
releasing the trip lever ¢ and the tail of the 
contact maker. This latter moves into posi- 
tion shown in fuil lines, striking the bell as it 
does so, while the finger on its axis breaks 
the contacts at 2, 3 and makes those at 4, 5 
(Fig. 3). The left-hand clockwork train 
(Fig. 8) is now working and, through the 
clutch arm 7 and the pin 6 (Fig. 2), is driving 
the wheel Y. This wheel carries three 
brushes T, which trail over the three rings 
of terminals O, connected with the line 
wires. Supposing that the wire along which 
the call has been sent is connected to a 
terminal in the outer ring, the moment the 
brush touches the terminal a fresh circuit 
is established. The current now flows 
through the magnet e (Fig. 3) and the magnet 
27. The former trips the catch 5, stopping 
the long hand, with all the wheelwork 
connected with it, at the position corre- 
sponding to the number of the post from 
which the call has come. If the terminal 
happens to be in the middle or inner ring, 
one of the magnets 44, 44 is also included in 
the circuit, and trips a catch, which allows 
a shutter to rise and reveal the number on 
the corresponding disk D (Fig. 1). 

When the magnet 27 attracts its armature 
it releases the right-hand train of wheelwork 
by lifting the pawl 29 out of the make-and- 
break wheel 33. This wheel then com- 
mences to revolve, and as it does so it sends 
successive currents to the line through the 
contact spring 35. Each current acts upon 
a magnet in the lamp post, and by means of 
an anchor and escapement wheel moves the 
distant index step by step round its dial 
until it reaches the zero point, when the 
circuit of the distant sending instrument is 
broken, stopping the current in the line and 
in the magnet 37. The detent 39 then drops 
back and stops the train. The short hand 
(Fig. 1) has been moving step by step with 
the make-and-break wheel, and when the 
latter stops the hand points to the same 
message as that to which the index of the 
sending dial had been placed. 

If the signal received should be ‘‘ register,” 
the wheelwork is arrested at a point where 
a connection is made cutting the magnet 37 
from the main line ; and the circuit is now 
from the sub station to the relay 87, thence 
through the battery to the ground plate. 
In the local circuit of the relay is the register 
88, which is a Morse receiver. The object 
of this is to receive and record the police- 
man’s number, as will be explained later. 
If the signal received is ‘‘ telephone” the 
operator at the central station fixes a flexible 
connection between the line termina] and 
the telephone, and then he can speak with 
the policeman at the distant lamp post or 
sub-station. At the conclusion of a signal 
the parts are put back into their original 
positions by turning the handle 52 (Fig. 1). 
This raises the rod 45 (Fig. 3), on which are 





various projecting arms, such as 66, 67, 68, 
and these take hold of the apparatus which 
have been moved and retura them to their 
places ready to receive another signal. The 
motion of the rod also winds up the clock- 
work trains. 

The apparatus so far described is designed 
only to receive a signal at the central sta- 
tion from one of the sub-stations, that is, 
to enable the inspector to understand the 
information sent to him by his subordinates. 
If the inspector wants to communicate with 
one of his men on his beat, he employs the 
apparatus shown in the left-hand corner of 
Fig. 1. This is the variable signal trans- 
mitter, consisting of a magnet 75, the arma- 
ture 76 of which acts upon an anchor- 
shaped pallet 77 gearing with an escape- 
ment wheel 79. Upon the axis of this wheel 
is an index moving over a dial divided into 
sections, and each marked with a question 
or message, such as ‘* Has the procession 
started ?” ‘‘ Do you want more help ?” and 
the like. There is a commutator on the 
index spindle, provided with an insulated 
strip 83 let into its surface and engaged 
with two spring fingers 84. When the 
index stands at zero the insulating strip 
breaks the circuit of the instrument. There 
is a flexible connection and plug 86 by 
which the transmitter may be inserted in 
any of the spring jacks which are in the 
lines, for the purpose of cutting the receiver 
out of line and of putting the transmitter 
into any of the lines leading to the sub- 
stations. In operating the transmitter the 
index spindle is turned until it points to the 


























counters an arm projecting from the receiv- 
ing instrument and puts its index back to 
zero. Ifan answer is required the man may 
reply by telephone or he may use the said 
dial just as if he were calling up the central 
oftice. He turns down the hasp 155 of the 
sending instrument, breaking the circuit, 
and then adjusts the index tothe required 
message. The replacing of the hasp com- 
pletes the circuit, whereupon the indicators 
(Fig. 1) at the central station make their 
strokes. 

The ‘citizens’ call” 163 is a special ap- 
pliance to enable private persons to secure 
the presence of a policeman. It is operated 
by a key which can be inserted from outside 
the box (Fig. 7) and turned, but which can- 
not be removed until the box has been 
opened bya policeman. The effect of this 
is to make the number of the sub station and 
the words ‘‘ citizens’ call” appear (Fig. 1) 
at the central station, whereupon the in- 
spector causes the red light to be displayed 
to attract the nearest policeman. Each 
citizen’s key is stamped with a number and 
its owner registered in a book carried by the 
policemen of the beat. 

The apparatus by which the policeman 
registers his number is marked 196-197 
(Fig. 6). These pieces are sections of a 
small split tube, and are secured to the inner 
faces of spring plates so that their edges will 
come together without touching. These two 
tube sections together form a spring iack and 
a holder, and receive the circular plug of a 
policeman’s pocket number registering box. 
This plug is composed of two metallic strips, 
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desired signal. The rheotome 85 is then 
operated by its handle to make and break 
the circuit, so as to step the indicator of the 
transmitter back to its zero position. The 
indicator at the sub-station being on the 
same wire, shows the same motion, and as 
its dial is marked in the inverse sense to 
that at the central station, its index points 
at the end of the operation to the same mes- 
sage as that at the central station. 

he apparatus at the sub-station is shown 
in Figs. 4, 5, 6 and 7. Itis comprised within 
a lamp post of special design (Fig. 7) pro- 
vided with a red globe, 92, by which the 
light can be surrounded asa call signal. At 
a convenient height there is a door, 123, 
which can be opened by a key to disclose 
the parts shown in Fig 4, in which 119 is 
the receiving indicator, 138 the sending in- 
strument, 136 the telephone, and 163 the 
citizens’ call. The globe, 92, is carried on 
a sliding tube which is constantly urged up- 
wards by the two weights, 100. It is nor- 
mally held down by the engagement of the 
finger 101 (Fig. 6), with the catch 103, this 
latter being locked by the armature 107 of 
the magnet 108. When a signal is received 
from the central office the armature is at- 
traeted and releases the catch, allowing the 
red glass to rise and surround the flame. 
This armature is likewise connected by a 
rod with an anchor, engaging an escape- 
ment wheel in the receiving instrument 119, 
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and at every pulsation of the current the in- 


dex is moved forward one division of the 
dial, until it points to the message which it 
is desired to send. When the policeman has 
opened the box and read the message, he 
pulls down the globe by the hook 125, and 
as he does so, a projection on the slide en- 





having their outer faces convexed and re- 
spectively adapted to be received with the 
two tube sections of the spring jack of the 
switch, the said strips being insulated from 
each other. The number box contains a 
spring which can be wound up, a train of 
wheelwork, and a number wheel. This 
wheel, which is in the circuit of the box, 
when this is plugged into the switch, 
engages, when it is rotated, with an insu- 
lated spring finger in the same circuit, and 
makes and breaks the circuit according to 
the number of teeth on its periphery. The 
policeman winds his box by a small lever, 
inserts the plug, and then draws a releasing 
catcb, when the number is automatically 
sent to the central station and received on 
the paper ribbon of the Morse ink writer. 

If this description is clear it will be under- 
stood that no technical knowledge is re- 
quired of the persons using the apparatus. 
All that is necessary is to set the index and 
to follow the very simple set of instructions. 
The sending index at the sub-station is re- 
turned to zero by the simple receipt of the 
m e at the central station, and this of 
itself shows that the message has arrived. 
If two or more sub-stations telegraph at 
once, the one which first sets the apparatus 
in the central station in operation obtains 
the preference. As soon as the apparatus is 
returned to its normal position by the crank 
52, the number hand again starts and stops 
at the terminal of the first wire it reaches 
in which a current isrunning. If there bea 
third line working, the apparatus will start 

‘in as soon as it is justed, and so on. 

re is thus no chance of the messages 
conflicting, and the worst that can happen 
is a little delay.—_London Engineering. 
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.... A large force of men is engaged in 
changing the Western Union Telegraph 
Company’s wires in Kansas City, Mo., from 
iron to copper ones. The work will be com- 
pleted in about two weeks. About 300 
miles of copper wire will be put up within 
the city limits. The cost will be about 
$15,000 to $20,000. 


..+» The Western Union Telegraph Com- 
pany had a car load of telegraph poles 
transported from Fort Fairfield to Lewiston, 
Me., and then distributed along the line to 
Dauville Junction, where the lines are being 
rebuilt. While the poles were being thrown 
off, a hen appeared from a sheltered spot 
where she had been hiding and riding from 
Aroostook. The hen had a strong sense of 
fitness of things, and not desiring to appear 
in the light of a tramp stealing a ride, laid 
six eggs on the car as pay for transporta- 
tion. 





~_>- 
The Destruction of Telegraph Insulators. 

Insulators have long been considered by 
the public as proper objects on which to 
experiment in the ancient art of stone-throw- 
ing, and in Belgium it would seem that the 
peasants have a special predilection for this 
kind of sport. M. Emile Pierard, telegraph 
engineer to the Belgian government, reports 
that, owing to the great destruction of tele- 
graph insulators, it became necessary to 
employ some of an unbreakable nature. It 
was found, however, that these insulators, 
which were sunk in a protecting cover of 
galvanized iron, were both extremely heavy 
and extremely costly. Another system was 
therefore adopted. It was thought that 
the large white insulator generally employed 
naturally attracted the attention of indi- 
viduals of a destructive turn of mind, and 
it was decided to experiment with one of a 
less obtrusive color. The porcelain enamel 
was colored a greyish brown by mixing a 
silicate with it. This process did not im- 
pair the insulation properties in any marked 
degree, and the color of the posts being 
also greyish brown, it was difficult to dis- 
tinguish the insulator from its support. A 
line 22 km. long was selected, and provided 
with 102 insulators of each kind, arranged 
alternately. In one year 25 of the ordinary 
white insulators were broken, but only 13 
of the colored ones. Taking into account 
the somewhat higher price of the colored 
insulators, but not the cost of labor in re- 
placing the broken insulators, these figures 
mean an economy of about 42 per cent. 
All broken white insulators are now re- 
ae so by brown ones, and if these are 

roken, protected insulators are substituted. 


Music over the Wire. 

An extremely interesting and novel ex- 
hibition of long-distance telephoning was 
given at the Hotel Lafayette by the Long 
Distance Telephone Company. In response 
to special invitations, Collector Thomas V. 
Cooper, Electrician David Brooks, Dr. 
Robert W. Martin, Fred. M. Walters and 
many ladies, gathered in Parlor C. 

There were many exhibitions given includ- 
ing talking with Boston and Buffalo and a 
cornet solo from the Bean City. The latter, 
the themes being ‘‘ Home Sweet Home” and 
‘*Robin Adair,” was clearly and distinctly 
given through the large receiver. A speech 
from Boston was also heard plainly and two 
songs from New York brought forth ap- 
plause. 

The gem of the evening was the trans- 
mission of a selection of the ‘‘ Grand 
Duchess” from the New York Casino by 
means of an instrument placed on the stage. 
The selection made was the solo and chorus, 
‘““The Sabre of my Sire.” Miss Lillian 
Russell’s voice was easily recognizable as 
she surrendered the sword to her Fritz. 
Every note was clear and every thrill and 
run came out without a fault, the orchestral 
accompaniment and the chorus traveling the 
90 odd miles over the wires perfectly. 
At the end of the second verse the applause 
in New York told Philadelphia that the 
audience was pleased and the little company 
in Parlor C awaited the encore. It was 
granted, and upon the conclusion Philadel- 
phia heartily applauded both the Casino 
artists and the wonderful invention.— Phila- 
delphia Times, 
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* * Tt has been definitely decided to adopt 
electricity as the motive power on the street 
railway at St. John, N. B. 


* * Electric railway news seems to have a 
monopoly of electrical affairs chronicled in 
the local press of the country. 


* * Tt is proposed by the city council to 
extend the street car franchises of Indian- 
apolis for 26 years. That’s the way to do 
it. 

* * The Tacoma, Wash., Railway and 
Motor Company is to be greatly improved 
and extended. Tacoma is an enterprising 
city. 

* * The Robinson & Moon Street Car 
Company has closed a contract to furnish 50 
cars for the Hinckley & Holmes Electric 
Company, of Milwaukee. 


* * Blectric launcbes proved so successful 
at the Edinburgh exhibition, showing they 
could travel six knots an hour carrying a 
heavy cargo, that it is now proposed to start 
an electric ocean ship. 

* * The Saginaw, Mich., electric railway 
wires were recently cut and traffic was 
stopped for three hours. It is charged that 
the cutting was done at the instance of the 
Michigan Central Railroad Company, as the 
wires were strung too low to suit that cor- 
poration. 


* * Advices from Newburyport, Mass., 
of recent date, report as follows: A big land 
purchase has just been made here by the 
Newburyport & Amesbury Street Railway 
Company, and a power plant is to be estab- 
lished for running the electric lines of the 
company in this section. The erection of a 
brick building is to begin at once, 100x70 
feet. It will be equipped with a new engine 
and two large dynamos. The purchase in- 
cludes 25 acres, and on the space not used 
for power house will be erected paint, 
machine aud repair shops. This improve- 
ment will necessitate the expenditure of 
about $100,000. 

Traction Cells. 

It was recently stated by Mr. Frank 
Wynne that he had found it impossible to 
obtain traction cells from whatever sour¢e 
that would stand more than 200 dischargings. 
This rather startling assertion, made in a 
pamphlet advocating a different system, was 
certainly laid open to the idea that dispar- 
agement of accumulators in favor of con- 
duits was the aim of this r-mark, and we 
objected to it at the time. We were more 
than surprised to find it also maintained by 
a well-known electrical engineer. It may 
be understood what such a thing would 
mean ; for 200 chargings if used only once 
a day would mean the life of a battery fora 
tramcar of little over half a year; while if 
charged twice a day, as often would be the 
case, this would mean alife of one-fourth of 
a year, or a depreciation of 400 per cent. per 
annum. This seems utterly ridiculous from 
what is known and published on the be- 
havior of accumulators. But it was main- 


tained that the data of people having to do 
with accumulators are persistently erroneous 
and misleading, and the truth with regard 
to storage is yet to be brought to light. 
These statements seem to require some in- 
vestigation, and we therefore call upon Mr. 
Frank King, engineer to the Electric Con- 
struction Company, who now manufacture 
and supply the E. P. 8S. cells. Mr. King 
emphatically says that they have cells in 
practice which have given 450 dischargings. 
Even after this number of discharges the 
battery had only certain plates that required 
replacing, and the most part was in good 
coudition. This is from actual work with 
traction cells, and there should be no diffi- 
culty in working the batteries for a year 
without repairs.—London Electrical Engineer 
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Among the latest achievements in electro- 
technics, stands prominently Prof. Thom- 
son’s electric welding process. The broad 
underlying principle bas so often been de- 
scribed and exhibited by its able discoverer 
and others, that to repeat it again would be 
imposing upon your patience. The evolu- 
tion of a new process and its reduction to 
practice for commercial purposes, especially 
if the leading elements of its working are 
novel in themselves, must necessarily open 
a vast field for investigation. Such is the 
case with electric welding, and with a view 
of showing the commercial apparatus of 
to-day, it will be necessary for me to state 
the electrical and mechanical requirements 
which led to its construction. 

The reason for which machines have been 
invented has been for the purpose of repro- 
ducing faithfully and constantly a set of con- 
ditions ne essary to obtain a certain result. 
When the conditions in any case are few 
and the product simple, generally one de- 
sign of machine will be sufficient. With an 
increased number of conditions, huwever, 
the complexity of the apparatus increases 
rapidly and demands in many cases, sub- 
division into different processes to be 
executed by separate machinery. What 
constitutes skill, in a working man, for in- 
stance, is the ability to co-ordinately repro- 
duce a number of operations or movements; 
to be, in other words, a perfect machine, or 
to preduce the same result even if other 
conditions than those previously contem- 
plated should arise. 

To secure uniform results in the practice 
of a difficult operation, there are two ways 
possible : 

1. To employ skilled help for the complex 
portion of the work alune. 

2. To substitute for the more complex 
portion of the operation one more readily 
controlled. 

The ordinary welding process requires the 
greatest skill at the hands of the blacksmith 
for heating the metals to the proper tem- 
perature and at the right spot, while pre- 
venting the accumulation of cinder or scale. 
While skill may be successful with metals 
of high melting points and low conductivity 
for heat, easily fusible metals and especially 
good conductors baffle all attempts as long 
as an exterior heating source is employed. 

The electric welding process has, as you 
know, not only made it possible that opera- 
tors not particularly skilled in the art of 
blacksmithing can produce good substantial 
welds, but has created an art equally 
adaptable to all metals and combinations of 
metals. 

The following are all the metals, alloys 
and combinations, so far actually welded 
with success by the Thomson process. 


METALS. 


Wrought iron, cast iron, malleable iron, 
wrought copper, cast copper, lead, tin, zinc, 
antimony, cobalt, nickel, bismuth, alumi- 
num, silver, platinum, gold (pure), man- 
ganese, magnesium. 


ALLOYS. 


Various grades of tool steel, various grades 
of mild steel, steel castings, Chrome steel, 
Musshet steel, Stube steel, Crescent steel, 
Bessemer steel, cast brass, gun metal, brass 
composition, fuse metal, type metal, solder 
metal, German silver, aluminum alloyed 
with iron, aluminum brass, aluminum 
bronze, phosphor bronze, silicon bronze, 
coin silver, various grades of gold. 


COMBINATIONS. 


Copper to brass, copper to wrought iron, 
copper to German silver, copper to gold, 
copper to silver, brass to wrought iron, brass 
to cast iron, tin to zinc, tin to brass, brass to 
German silver, brass to tin, brass to mild 
steel, wrought iron to cast iron, wrought 
iron to cast steel, wrought iron to mild steel, 
wrought iron to tool steel, gold to German 
silver, gold to silver, gold to platinum, sil- 
ver to platinum, wrought iron to Musshet 
steel, wrought iron to Stube steel, wrought 
iron to Crescent steel, wrought iron to cast 
brass, wrought iron to German silver, 
wrought iron to nickel, tin to lead. 

But Prof. Thomson was not satisfied with 
this progress made above ordinary welding, 
and early recognized the importance of a 
machine in which all conditions for success- 
ful operations are mechanically controlled 
to produce uniform results, be rapid work- 
ing and require little or no attendance. 

Such machines, now known as automatic 
welding machines, have proved to be of 
special importance in connection with easily 
fusible metals, enabling the successful weld- 
ing of aluminum, silicon and aluminum- 
bronze, which require, even with the electric 
process, a considérable skill: 

Before entering into a detailed description 
of the automatic welder, a few general data 
on welding will be in order. 





The Thomson process of electric welding 
can and has been worked by means of con- 
tinuous or alternating currents; secondary 
batteries or unipolar machines may and 
have been used. There are such conditions 
as transportability, absence of motive power, 
situation in continuous distribution district, 
A. 8. F. which may make it advisable to use 
the continuous current. The alternating 
currents have so far been the best adapted to 
be economically produced of large volume 
at low E. M. F. They are easily and eco- 
nomically controlled, allow of being distrib- 
uted at high pressure with small conductors 
and of being reduced to working pressure 
wherever needed. Tliey have, however, 
another beneficial effect, which is of impor- 
tance in all welds of large sections. 

It is a well-known fact amongst manufac- 
turers of incandescent lamp filaments of large 
section that the inner portion in a filament 
is apt to beoverheated. In treating filaments 
as used in the now commercial series lamp, 
in hydro-carbon atmosphere, the writer 
thought once to produce an extra good 
quality of carbon by starting with an ex- 
tremely thin base, .004 inch thick and ob- 
taining a filament 90 to95 percent. of which 
consisted of hard, gray, lustrous carbon. 
He thought to extend this process to the 
manufacture of arc light carbons and even 
produced pencils of about 14 inch diameter. 
What was his surprise, however, to find 
that, although the lustrous surface presented 
at all times a dense gray structure, the core 
lost this character after acertain thickness 
of carbon had been deposited. In fact, a 
number of concentric layers would be dis- 
covered from the inmost graphite to the 
dense gray, semi-crystalline at the outside. 

This action can, in my mind, only be 
attributed to the over-heating of the carbon 
particles in the inside. A similar action 
takes place in a bar of iron if heated by an 
electric current. The surface exposed to 
radiation will be at a lower temperature than 
the cone. It is true that the heating of the 
metal will increase its resistance and thus 
tend to equalize the temperature, but not 
enoughinallcases. By the use of alternating 
currents we gain, however, an assistance ip 
the self-induction. The effect of the latter 
is especially marked, and has a tendency to 
concentrate the heat on the surface. 

If there is any place which receives more 
current than another, the effect of the self-in- 
duction is emphasized by the fact that the 
surrounding part is cool and its permeability 
is greater than the part traversed by the 
surplus of current. With very large, and 
especially wide metal pieces, the unevenness 
of distribution may be remedied by ap- 
proaching iron masses to create at a given 
spot a greater self-induction or counter 
E. M. F., diverging thus the current from 
that section. Prof. Thomson has early 
recognized the importance of, and patented 
a device, to prevent the heating of metal at a 
given spot by creating locally increased 
self-induction or magnetic effects. 

In view of this, an experiment almost 
daily witnessed by us, it is interesting to 
note the paper controversy between parties 
disputing the priority of a device which is 
to produce exactly the opposite result with, 
however, the same means and conditions. 

Two methods of distribution are in use, 
the direct and the indirect.. In the former, 
an alternating current dynamo is used, hav- 
ing two windings on the armature, one of 
which furnishes currents rendered contin- 
uous by a commutator to excite the field 
maguets,.and_is controlled by switch and 
rheostat ; the other, consisting of a single 
turn of heavy’ copper cable, furnishes the 
welding currents, which is led through col- 
lector and brushes to movable copper clasps 
suitable to receive and guide the welding 
specimens during the operation. 

In some other forms the field magnet is 
the movable part, in which case no heavy 
currents have to be carried through collector 
and brushes. No direct welders are built at 
present for currents larger than 4,000 am- 
peres. 

The indirect method of distribution is 
almost exclusively used to-day. It consists 
in its simplest form of one alternating cur- 
rent dynamo, self or separately excited, and 
one welder, which is a transformer with the 
necessary clamping and operating appli- 
ances. The self-exciting dynamos used are 
from 1,000 to 20,000 Watts output, and may 
be regulated by means of a reactive coil to 
give a varying E. M. F., never to exceed 
300 volts. 

They are substantially built te withstand 
sudden strains, have self oiling’ bearings, 
brushes are never to be moved and perfectly 
sparkless, requiring no other attendance but 
cleanliness. 

The winding on the transformer being 
once for all set, variation in the E.M.F. has 
to be obtained either by varying by hand 
the initial E.M.F. of dynamo, or to excite a 
dynamo to the lowest potential required, it 
being so compounded as to give with the 
maximum work the increased E.M.F. or 
finally to maintain a constant E.M.F. at dy- 
namo under all loads and‘vary the E.M.F. 
at the transformer by interposing a variable 
resistance or preferably self-induction. The 


‘and, spec 





transformer itself may be built so as to give 
a different ratio of conversion, either by 
moving the primary and secondary relatively 
to each other or by shunting lines of force 
by means of an iron bridge between primary 
and secondary, or by altering the number of 
turns in primary or secondary by a switch. 

When a single plant is used, viz., one dy- 
namo and one welder, it is the dynamc 
generally which if separately excited is 
regulated by means of a rheostat in the ex- 
citer circuit, or by a reactive coil in series 
with exciting coil on armature if self-excited. 
The only thing different from similar installa- 
tions is the break-switch which is operated 
by a foot treadle and automatically opens 
the circuit when foot pressure is removed. 

This prevents any mishaps when operated 
by uninitiated persons as all action ceases 
when one leaves the apparatus. The 
primary voltage never exceeds 300 volts with 
100 alternations or 50 complete cycles per 
second. Nothing but the véry best insulation 
is used in the primary wiring. It is deemed 
necessary to protect the customers nct only 
against any shocks, but even against the 
scare of one, and we recommend to perma- 
nently ground the secondary, which in weld. 
ing apparatus is virtually the table and 
pressure devices. 

For some work which requires to be done 
at great speed, a second method is resorted 
to, that is, to keep the field constantly ex- 
cited by fixing a variable reactive coil in a 
given position just enough to produce about 
150 volts, the lowest E. M. F. required. 
The proportion of the field magnets, the 
E. M. F. of exciting coil and the resistance 
of a shunt to field are such as to produce an 
over-compounding of 100 per cent. in this 
case with largest currentin primary. 

This method of regulation is very nice, as 
it is absolutely automatic, responds quickly, 
the field of the dynamo not requiring to 
‘*build” every time from residual maguet- 
ism alone. We sometimes call it ‘* cubic 
compounding” as it produces a constant 
heating effect for variable cross sections and 
variable lengths as well. With this modifi 
cation, the wiring is slightly altered, the 
break switch breaking only the main cir- 
cuit, leaving the exciting circuit permanently 
closed. 

The methods so far described are only 
used when a single welding machine is to 
be operated. It was early recognized that 
if the ,rocess is at all to be used'on a com- 
mercial! basis, that at least the generating of 
the necessary currents should be limited to 
as few machines as possible. It required, in 
other words, a dynamo giving a nearly 
constant E. M. F. of sufficient capacity to 
feed a number of welders while maintaining 
for each absolute independence. 

Since all welding for a long while to come 
will probably be operated in isolated plants, 
the dynamo is to be placed in the hands of 
an engineer generally not an expert in elec- 
trical matters, and has, therefore, to be 
easily attended and free from all the little 
faults and kinks which are at present the 
sole consolation of the dynamo tender. One 
of its prime requirements is close auto- 
matic regulation under all loads. 

Constant potential, self-regulating dyna- 
mos are manufactured in various sizes and 
are self-exciting up to 30,000 Watts output. 
Dynamos with larger output are separately 
excited, but also self-regulating. The 
methods employed to obtain regulations are 
novel and will form the subject of another 
paper at some future date. 

1 would simply state that either constant 
potential or a percental increase with load 
can be obtained and that the regulation will 
respond even if the load consists of self- 
inductive translating devices. 

I lay some stress on the regulation of the 
dynamo for the reason that the generators 
are not to be placed in the hands of special 
attendants as in case of a central station, but 
have to deliver their currents under constant 
pressure whatever may be the conditions of 
work they are subjected to; even an auto- 
matic regulator would hardly be able to 
follow the rapid variation of load. 

The following conditions influence the 
perfection of the work and are variable with 
different materials and sizes : 

1. Projection of the abutted pieces in the 
path of the current. 

2. E. M. F. of welding current as con- 
trolling the strength of current flowing. 

8. End pressure applied to force the abut- 
ting ends into each other at welding heat. 

4, Interruption of current at proper time. 

1. The projection of the abutted pieces 
varies with the diameter. It has been found 
that for copper a projection of two times 
the diameter for each clamp gives the most 
economical results. With steel and iron, 
the most economical projection equals the 
diameter, and is for brass one and one-half 
times the latter. 

The projections sensibly effect the quergy 
required and the most economical one de- 
pends upon the heat conducting properties 
. Specific resistance of the specimens. 
Accordingly high conducting bodies require 
longer projections, highly resistant ones 
short projections. Conductors of larger and 
smaller diameters may be welded by giving 
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to each its respective projection. In the 
same manner may wires of different ma- 
terials be joined to each other. 

It is easily understood that since unequal 
projections on different sized conductors 
produce the proper heating of both at their 
junction, equal projection of equal sized 
conductors will be required. All other con- 
ditions neglected, it is important to keep the 
projection for a given size and material con- 
stant. 

2. The E. M. F. required depends upon 
the projection and the resistance of the ma- 
terial to be welded. For larger cross section, 
the specific self-induction plays an important 
role, and indirectly theshape of the specimen. 

Another factor affecting the E. M. F. is 
the resistance between clamps and material 
and tne resistance of copper conductors. 
The E. M. F. required for iron and steel is 
nearly double that for copper, and would be 
four times if equal projection were used for 
both. 

A certain drop of E. M. F. will be found 
from the clamps to the specimens. This 
drop is rather low on material having natu- 
rally bright surfaces, as, for instance, copper, 
brass, German silver, tin or even cold rolled 
iron and steel. For a large class of work, 
however, especially in carriage hardware, 
the surfaces to be used for contracts have a 
light scale left after passing through the 
rolls, which has either to be removed by 
grinding or filing or to be overcome by the 
E. M. F. of the current. Ina good many 
cases, the introduction of a special process 
of cleaning is deemed to be more expensive 
than to use alittle extra power to work 
through the scale. 

3. For uniformity of result the end press- 
ure required to press the abutting specimens 
inte each other at welding heat is of more 
importance than any of the former agencies ; 
this is, in fact, the one which controls and 
rectifies any inaccuracies in the former con- 
ditions. If the pressure necessary for a 
given size and material is used, the weld 
cannot be performed until the metal has 
acquired the necessary plasticity to yield to 
the pressure. If, for one reason or another, 
the E. M. F. and, consequently, the current 
should have been too strong, the time neces- 
sary for welding alone is affected, and in 
this case shortened. The bars will, how- 
ever, be united at the same temperature and 
with the same torce, whatever the time may 
have been used to bring about the plasticity 
necessary. The pressure will, in some re- 
spects, influence the heat by forcing the 
metal into each other at either higher or 
lower temperature, and by so doing cause 
the action to be interrupted at an earlier or 
later period, as may be required. 

The pressure required varies with the 
material, and is approximately 1,800 pounds 
per square inch for steel, 1,200 pounds per 
square inch of iron, 600 pounds per square 
inch of copper; it varies also with the area 
of cross section as indicated by its being 
expressed a function with the surface as one 
of the factors. 

4. The interruption of the current as soon 
as the weld is completed is important for all 
easily fusible metals. When two copper 
wires are welded together, the welded por- 
tion being increased in cross section owing 
to the end pressure, if the current is not 
interrupted a large portion of the conductor 
on either side of the weld, including the 
latter, become heated and will melt and be 
torn asunder before any pressure device 
could follow and over-bridge the gap. 

The current should, therefore, be inter- 
rupted as soon as the weld is completed. It 
is also sometimes required that the parts 
to be welded should be of a certain prede- 
termined length, in which case the interrup- 
tion of the current as soon as the allowable 
distance has been reached is essential. 

All these conditions are maintained con- 
stant in the automatic welder before us, 
which is the first commercial type of its 
kind, This welder is not entirely auto- 
matic in the strict sense of the word. The 
degree of automatic action has to be con- 
sidered for each individual object separately. 
This machine contains, however, the leading 
features as covered by Professor Thomson’s 
patent, June 26th, 1888, No. 385,022, with 
a few improvements in mechanical construc- 
tion. The capacity of the machine is nom- 
inally copper wire No. 6 to No. 17 
A. G. It will, however, weld larger and 
smaller sizes. It weighs 130 pounds com- 
plete ; the secondary is one solid copper 
casting of a cross section resembling a hol- 
low, square box, with one of the sides re- 
moved. 

This casting is firmly screwed to an iron 
table. A saw cut at right angles to the 
plane of loop creates the two poles, one in- 
sulated from thetable, the other constituting 
a V-shaped bearing suitable to receive a slid- 
ing, clamping device. 

The hollow part of the secondary is to re- 
ceive the primary coil which is separately 
wound in a form and insulated with special 
care. Two U-shaped laminated iron cores 
embrace primary and secondary. 

It has been found that the best form of 
transformer is the one in which the primary 
and secondary coils are coaxially placed on 
an iron core, so as to oblige all lines of force 





generated by the former to cut through the 
latter. If the two windings are placed side 
by side on an iron core, or on opposite legs, 
there is a tendency to form consequent 
poles at the point where the two windings 
meet, due to the leakage of lines of force. 
The leakage will depend upon the distance 
between the two legs, and upon the length 
of magoetic circuit. It has been purposely 
increased and turned to udvantage by Pro- 
fessor Thomson, for obtaining constant cur- 
rent in the secondary while the primary is 
supplied with constant E. M. ry When, 
however, constant E. M. F. in secondary is 
required, it is important that this leakage 
should be decreased to a minimum. 

Various forms of secondary may be em- 
ployed to work consistent with the above 
principle. 

It is often found stated that when large 
quantities of alternating currents have to be 
conveyed through copper conductors, it is 
important to have the same laminated or 
subdivided in smaller conductors to reduce 
self-induction. This may be true to acer 
tain extent. The shape of cross section is, 


however, far more important than the 
lamination. 
An experimental compound conductor 


consisting of a number of flat copper rib- 
bons in paralle] showed a self-induction of 
three when the ribbons were closely packed, 
of two when separated into two parts and 
one when spread open like a fan. 

The explanation for this was given to the 
Institute last year by Prof. Thomson when 
he showed self-induction to depend mostly 
upon the length of the lines of force sur- 
rounding a conductor when traversed by in- 
termittent or alternating currents. 

Returning to the subject before us, we 
find that the pole which is insulated from 
the table constitutes the stationary clamp. 
The uninsulated pole which is considerably 
larger, has on its upper side a long V-shaped 
groove parallel with the axis of the second- 
ary. A movable copper block, also V- 
shaped, fits in the bearing and can be slid 
in the same forwards and backwards. - 

This movable block carries the second 
clamp. The current necessary for welding 
has to pass through this sliding contact. 
The welding of small copper wire, or any 
other easily fusible metal, is a very difficult 
thing if special apparatus is not used. The 
current required is very large, several hun- 
dred amperes for wire not larger than No. 
17 A. G. 

The metal, when it reaches welding heat, 
readily melts away, and has to be followed 
by the movable clamp, so as to prevent the 
breaking of the circuit. This latter action, 
when it occurs, is so violent that a special 
device is necessary to prevent injury to the 
coil in case of such a rupture. Tbe moving 
clamp, in order to follow the softening of the 
metal, has, therefore, to have as little fric- 
tion as possible, and 3 et has to make a good 
contact to carry the heavy currents. The 
clamp is furthermore required to move in 
true guides, so as to abut the small con- 
ductors with their axes in line. The heat- 
ing necessarily brought abvut when rapid 
and continuous welding is done, must not 
interfere with the bearing and cause the 
carriage to stick, through exparsion. 

All these conditions have been complied 
with in using the V bearings, the carriage 
being held down in contact by means of a 
heavy spring and a number of copper rollers 
being interposed between the carriage and 
the bearing. The copper rollers «re sim- 
pie, short pieces of one-quarter inch hard 
rolled copper wire, rounded. at the ends. 
There are 16 altogether, eight towards the 
front and eight towards the back of carriage, 
equally distributed on both sides of the 
bearing. 

A stationary rod at apex of bearing pre 
vents the interference of the two rows of 
rollers. Between the two sets of rollers in 
front and in back, a bolt passes, applying 
the spring pressure, forcing the carriage into 
contact with the bearing. A pressure of 40 
pounds may be employed, and yet the car- 
riage will move freely. These 16 rollers 
have to transmit a current of approximately 
3,000 amperes. They absorb about 20 per 
cent. of the total energy, which loss is, 
however, fully balanced by the reliability 
and simplicity of the device. This loss is, 
moreover, only on the maximum sizes, 
and becomes insignificant on small work. 

An adjustable coiled spring pulls the 
sliding clamp towards the stationary one. 
In front and pivoted on a lever is the dis- 
tance gauge which may be inserted between 
the two clamps. This gauge carries on a 
central disk a number of steel pins of vary- 
ing lengths, but equal projection on either 
side of disk. These projections, if inserted 
between the two clamps, give the necessary 
distance required for u given size wire, the 
disk against which the wires are abutted in 
suring equal projection of both ends to be 
joined. On the back of app ratus a switch 
is located in the primary circuit, which is 
normally held open by a spring. By mov- 
ing the handle to the right, the primary will 
he closed and the switch locked by a little 
catch underneath the table. A pin fastened 
to movable clamp will lift the catch and 
release the switch, thus opening the circuit. 





An intermediate lever between catch and 
pin operated by a sliding rule which serves 
also as an index, permits of varying the point 
of cut-off, which has to be in a certain rela- 
tion to the distance between clamps. The 
position of cut-off tension of spring distance 
between clamps corresponding to cach other 
are marked with the sume figure, which is 
also inscribed on a wire gauge fastened to 
the welder. By inserting a wire into the 
gauge, the number read will give the neces- 
sary adjustments at once. 

lt, by imprudence, the switch should be 
moved to the right while no stock is inserted 
and the clamps in contact with each other, 
the switch cannot be locked and the fuse in 
primary will be blown without, however, 
causing any damage. 

The insertion of the distance gauge be- 
tween clamps locks the switch so that 
primary can only be closed after withdraw- 
ing the gauge. 

The operation is as follows : 

1. The wires to be welded are gauged. 

2. The distance gauge and cut off are set 
to correspond with number on gauge. 

3. The movable clamp is moved to the 
right and gauge inserted. 

4. Both wires are securely clamped, care 
being taken to abut the ends squarely 
against the disk. 

5. The gauge is withdrawn. 

6. The switch is moved to the right. 

7. The reactive coil moved towards a 
position of minimum reaction, and restored 
to maximum after weld has been completed. 

8. The clamps are opened and the weld 
removed, after which the operation can be 
repeated again, 

If a good many welds of the same size 
material are to be made, the reactive coil 
may once for all be set in a given position 
and the switch alone to be operated. 

Welds made with the automatic machine 
have attained an uniformity not attainable 
with very skilled operators working without 
it. In fact, small, easily fusible wires can 
scarcely be welded with certainty with or- 
divary apparatus. For aluminum especially 
the automatic apparatus is needed. 

The reactive device used in connection 
with welders is the type recently described 
by Prof. Thomson in which a cast is made 
to more or less cover the primary, the self- 
induction of which is to be altered. To 
obtain still a large range, the windings cf 
primary can be coupled in series or multiple 
series or multiple by a switch in base of coil. 

As mentioned before, the welding of easily 
fusible metals may sometimes cause a rup- 
ture of the secondary circuit which, owing 
to its violence and volume of energy, may 
cause a burn out of the primary if not guard- 
ed against. This danger is not very great 
in the automatic machine, since the end press- 
ure does not depend upon the attentions of 
the operator. A_ special device is, how- 
ever, used and an extra precaution against 
all emergencies. 

Breaking a high tension Circuit rapidly is 
not easily done. An arc generally follows 
the break and this lengthens the time of the 
rupture. If the voltage of the circuit to be 
broken is so low that over the slightest dis 
tance an arc cannot follow, the break will 
be instantaneous. This is the case with the 
secondary circuit of welding transformer. 
The voltage being ordinarily only one volt 
would even if increased ten-fold not be able 
to maintain an arc. However, multiplied 
in the primary, it will cause E.M.F. sufficient 
to pierce through the insulation as ordi- 
parily used. ‘Ihis. action is similar to a 
Rhumkorff coil in which the interrupter is 
caused to break under oior water. 

This discharge is taken care of by a 
special apparatus, the description of which 
I reserve also for another communication to 
the Institute. 

While the machine before us is only one 
type embodying the principle features con- 
tained in all, others have been manufac- 
tured, or are in process of construction, in 
which the automatic character has been 
carried out even farther, as in the welding 
of rings and chains. Iam not permitted to 
give a detailed account of these letters at 
the present time, but would say that the 
present model in its first form is able to pro- 
duce 250 feet of chain ina day without any 
attendance to speak of, the plain wire being 
fed into the machine at one end and the 
complete chain coming out at the other. The 
automatic principle is, however, not con- 
fined to smal! conductors. We have welders 
with 40,000 watts output, capable of weld- 
ing one-inch copper or twoinch iron, con- 
structed and working daily on that plan. 

The projections are determined by ad- 
justable stops, the pressure, the most im- 
portant of all, is hydraulic and regulated by 
an automatic reducing valve, the exhaust 
being used for cooling clamps at the same 
time. The primary is controlled by adjust- 
able re-active coils from a constant potential 
circuit and is interrupted at the proper time 
by the clamps. While not all machines to- 
day are operated on this plan, I am con- 
vinced that the evolution of the welding 
process tends in that direction and that the 
welding in future will be, in the full 
sense of the word, a purely mechanical 
operation. 
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—— Prospect Park, at Niagara Falls, is 
to be illuminated by arc lights. 





Electric lighting in the great North- 
west is probably increasing. Western cities 
are taking the lead in electrical work. 

-— In connection with the visit of the 
Duke of Connaught and party to Niagara 
Falls, it has been arranged to have the 
American Falls illuminated on Saturday 
night, and each night thereafter during the 
season. 

—— The Edison exhibit at the Lenox 
Lyceum, New York, will be shown at the 
Minneapolis, Minn., Exposition, this Fall. 
Mr. L. Stieringer will have charge of the 
electrical work, which means that it will be 
thoroughly and artistically done. 

—— The Westinghouse incandescent light 
is to be employed at the far famed Bar 
Harbor, on the coast of Maine. The West- 
inghouse Electric Company has just closed 
an order with Bar Harbor people calling for 
2,250 lights capacity in generating apparatus 
of the alternate current incandescent type. 

—— Supt. Maher, of the Albany Electric 
Illuminating Company, displayed sections of 
electric light wires in the mayor’s office last 
week in proof of their perfect insulation. 
One sample, which had been in use ten years, 
only had the outer of the three protective 
coatings worn of. Another, eight years old, 
was nvt frayed in the least. 

—— The Citizens’ Electric Light Com- 
pany, of Braddock, Pa., has been obliged to 
increase the capacity of its incandescent 
lighting plant. A contract was made with 
the Westinghouse Electric Company a few 
days ago to furnish a 750-light alternate cur- 


rent dynamo. This addition wil] give the 
company a total capacity of 1,400 lights. 





A telegram from Fort Wayne, Ind., 
saysthe Fort Wayne Electric Light Com- 
pany has brought suit in the United States 
Court against the Goshen, Ind., Electric 
Light and Power Company for infringement 
of patent. The complaint alleges that the 
Goshen Company bas been operating elec- 
tric light machinery on which the Fort 
Wayne Company holds an exclusive patent. 
The case will be tried in June. 

— Prof. Elihu Thomson, of the Thom- 
son-Houston Company, in refuting the 
charge the other evening that Lynn’s great 
fire was caused by electric wires, conclu- 
sively proved that the explosion of an oil 
stove, caused by a draught through an open 
door, was the starting point of the fire. To 
clinch the argument he asserted that the oil 
stove had been exhibited. Mr. Thomson 
regretted that the draught and the open 
door had been omitted from the show.— 
Boston Record. 

—— An experiment with electricity for 
tanning purposes, was lately made in Eng- 
land. The process was accomplished in a 
revolving drum, 12 feet in diameter and 
eight feet long, rotating at eight revolutions 
a minute. Turpentine and tannic acid were 
used to saturate the hides, and a strong 
current of electricity was caused to flow 
from a metal band which runs around the 
interior of one end of the drum to a corre- 
sponding band on the other end. The drum, 
after revolving five days, was opened, and 
the leather appeared to be of excellent 
quality. 

—— In addition to their present large 
plant, the central station of which is located 
corner Washington avenue and State street, 
the Edison Illuminating Company of Detroit 
will put into operation about July la 
supplementary station with a capacity of 
about 3,000 Edison incandescent lights. 
The building for this at 24 West Willis 
avenue is finished and the machinery is 
teing put in place. C. P. Gilbert is secre- 
tary and manager of the company. The 
Edison plant now operates about 12,000 in- 
candescent lamps and about 130 motors, 
aggregating over 300 borse-power, and con- 
tracts have already been signed for about 50 
horse-power more. These figures do not 
include the electric fans, 
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New York Electric Club. 

Cyrus 0. Baker, Jr., P. H. Alexander, 
H. D. Stanley and Gen. C. H. Barney, 
prominent members of the Club, spent 
Decoration Day in Washington. Fred. 
Royce is reported to have taken to the woods 
when he heard what was coming. 

The New York Jockey Club was visited by 
many Electric Club members on the after- 
noon of Decoration Day, and the beautiful 
grounds at Morris Park greatly admired. 
Secretary Kock, of the Jockey Club, 
is receiving many congratulations over the 
phenomenally successful opening of the 
Spring meeting, to which his energetic and 
intelligent efforts most largely contributed. 
These grounds are the finest in this country, 
probably in the world, and will be very 
popular this season. 

Mr. James Swinburne, one of England’s 
very capable electrical engineers, saiied for 
London on Saturday last. Mr. Swinburne, 
whois one of the editors of London Industries, 
was investigating some electrical work while 
here and made his headquarters at the Elec- 
tric Club, where he has a number of friends. 

The Decoration Day Parade was reviewed 
by a group of prominent Club members 
from a very conspicuous balcony of the 
Hotel Bartholdi. One of the gentlemen, 
who resembled Napoleon ILI, was the recip- 
ient of much martial attention. He was 
supported on the right flank by a Prov- 
idence gentleman who ought to devote his 
time to politics—he’s such a good wire- 
puller. 

it’s a Good One on Steve Holbrooke, and 
this is the way it happened. George Porter, 
the genial and popular, recently was on a 
Western cruise of pleasure, and one day 
landed in Tacoma, Wash. He knew Hol- 
brooke was located in that city, and deter- 
mined to play a practical joke on him. 
Porter was stopping at the Tacoma Hotel, 
which was but a short distance from Hol- 
brooke’s office. Going to the telephone, he 
called up Mr. Holbrooke, and the following 
conversation ensued : 

** Hello!” 

** Hello!” 

‘**} want to speak to Mr. Holbrooke.” 

‘This is Holbrooke—and if I wasn’t in 
Tacoma, I should say that was George 
Porter’s voice.” 

‘It is Porter's voice. Do you get me, 
Steve?” 

‘* Certainly, George, I hear every word 
just as plain as if you wercin Tacoma. For 
heaven's sake, where are you, anyway ?” 

‘* Metropolitan Telephone Company, 18 
Cortlandt street, New York city.” 

‘* You don’t say so! Great Scott! how do 
they do it, George?” 

‘‘Long distance line to Chicago, and a 
telegraph wire from Chicago west.” 

«This is the biggest thing yet ; any of the 
boys there ?” 

‘*Yes, they’re all standing round me 
here.” 

‘*Event of the century! I don’t hear 
much about these new things way out here 
till they get old. Keep it up, George, go on 
and talk.” 

When the joke came out the consequences 
may be imagined. 

The “‘ Electrical Engineer,’’ of London, 
says the Electric Club, of New York, is ‘‘a 
model for England.” 





Boston Electric Club. 


New Applications for Membership, both 
active and associate, are being presented 
every day. 

The Pool Tournament has not yet come to 
a close, owing toa lack of interest on the 
part of some of the contestants. 

Mr. A. B. Griggs has subjected himself to 
a peculiar diet, consisting only of meats and 
water. Like his friend Cleveland, he longs 
to be a light-weight. 

Regular Monthly Club Meeting will be held 


on Monday evening, June 2d. As several 
important matters will be brought up for 





| 
consideration and several distinguished gen- | 
tlemen are to be elected to membership, it is | 
expected that there will be a large number | 
of members present at the meeting. 

The Ciub’s Anniversary.—The celebration | 
of the third anniversary of the Boston Elec- 
tric Club will take place on June 2ist. It 
is predicted that the event will by far sur- | 
pass any previous anniversary. To ensure | 
this, preparations have already been cowm- | 
menced by the Club's energetic house and | 
entertainment committee. 





Kansas City Electrical Society. 


The Society met in regular session in 
the Wales building, one evening, last week. 
Thus far the Society has been able to pro- 
vide an excellent course of lectures. TT. F. 
Clohesy’s paper on ‘* Electrical Tests ” was 
postponed until the next meeting. Pres- 
ident W. W. Smith, L. H. Gamp and E. 
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Monahan, were listened to for two hours on 
electric light and telephone problems. 


Harvard Electric Club. 


The Club elected the following officers 
last week: President, G. H. Chittenden, 
91 ; vice-presidents, E. H. Lewis, L. 8. 8., 
and A. N. Barron, ’91; secretary, H. C. 
Smith, 93; treasurer, A. N. Barron, ’91; 
librarian, G. T. Page, ’91; executive com- 
mittee, G. S. Curtis, 92, P. W. Davis, ’93, 
and W. R. Westcott, ’92. 
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New Portable Testing and Resistance 
Sets. 

Our illustrations on this page show the 
new series of portable testing and resistance 
sets now being put upon the market by 
Messrs. Queen & Company, of Philadel- 
phia. These sets were all designed in the 
laboratory of Queen & Company, and are 
intended to meet the requirements of elec- 
tric light men, telephone line construction, 
dynamo and motor manufacture aid gen- 
eral testing. They will be found well 
adapted to the location of faults in telegraph 
and electric light lines, determination of 
armature and field resistance of dynamos 
and motors and the needs of government 
and other inspectors, as well as to general 
expert work. 


The best and most complete set of the | 


series is shown in Fig. 1. It is designed 
for work where considerable accuracy is 
required. The coils in this set are arranged 


in four rows, each row being made up of | 


10 coils of the same denomination. The 
blocks in each row are numbered from left 
to right and from zero to 10 while the longi- 
tudinal bars underneath have engraved 
upon them the denomination of the coils of 
that row. The connections of the coils are 
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Fort Wayne Electric Club. 


This Club Dedicated its new parlors in the 
Schmitz building, on the evening of Decora- 
tion day. <A pleasing musical programme 
was rendered and speeches were plentiful, 
witty and instructive. Hon. Robert S. 
Taylor, Prof. C. R. Dryer, Mr. Charles | 
Miller, the ‘‘ Ducde Slattery,” Mr. Louis | 
Freyer, Mr. Harry McKinley and Mr. Eugene | 
McLachlin, were among the prominent | 
people present. Mr. R. T. McDonald, 
general manager of the Fort Wayne Electric 
Company, was called to Chicago, and his 
absence was greatly felt. The rooms were | 
brilliantly illuminated with over 100 incan- | 
descent lamps. 

The Electric Club is destined to grow in | 
scientific and social features and its in- | 
augural reception and entertainment will | 
give it high favor. The officers of the Club | 
are: Chas. C. Miller, president; Harry | 
McKinley, vice-president ; Eugene McLach- | 
lin, secretary; Lewis Freyer, treasurer. | 
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such that but one plug is required for 
denomination. By inserting it in 
any block as many coils of that de- 
nomination are thrown 
indicated by the particular number engraved 


| upon the block ; thus, as the cut represents 


it, there are in circuit 369 ohms, 7.e¢., no 
thousands, three hundreds, six tens and 
nine units. Another special feature of this 
set is the arrangement of the bridge arms 


which are seen at the left; these are com- | 


bined witk reversing bars so that the propor 
tional arms may be instantly interchanged, 
an operation which is absolutely necessary 
in many special methods. An additional 
advantage is that but six coils are necessary 
in the bridge instead of eigbt, as usual, to 
get the proportion of 1 to 1,000 or 1,000 to 
1, thus making the set smaller and more 
portable. The bridge coils are 1, 10 and 
100 on one side, and 10, 100 and 1,000 on 
the other. To effect this reversal two plugs 


in as may be | 


only have to be changed. This use of this 
reversing arrangement in testing sets is said 
to be original with Messrs. Queen and 
Company, it having never before been em- 
ployed except in the most expensive and 
elaborate laboratory instruments. 

The coils are wound of the now famous 
platinoid wire which has a very high specific 
resistance, changing by but .0025 percent, for 
euch degree centigrade of temperature varia- 
tion. They are adjusted by Prof. Wm. A. An- 
thony to an accuracy of from } to yy of one 
per cent. while the bridge arms themse]ves are 
adjusted to a still higher degree of accuracy. 
The galvanometer is a successful adaptation 
of a laboratory instrument to the needs of 
portable work and is one of the most sensi- 
tive, complete and portable instruments 
ever combined in a set of this character. The 
wire is of several hundred ohms resistance 
and is wound so as to have a maximum 
| effect upon the needle ; the needle itself is 
| ap astatic one and delicately suspended by a 
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very fine cocoon fibre so that there is practi- 
| cally no resistance to any deflecting force. 
By means of a very weak controlling mag- 
net sliding upon the suspension tube, the 
| needle can be made almost perfectly as- 
tatic and will show ap appreciable deflec- 
| tion for currents as small as from 4,55 
tO soo Of an ampere; the brass box con- 
| taining needle and coil is movable about a 
vertical axis so that the needle can always 
be brought to zero, whatever the position of 
the box as a whole. The whole galvanom- 
eter lifts out of its position in the case, and 
can be used independently or in connection 
with other apparatus if desired, three level- 
ing screws being provided for leveling 
| when so used. By closing the cover of the 
box the weight of the needle is automati- 
cally taken from the fibre and the latter pro- 
| tected from injury. The battery and gal- 
| vanometer key are seen in the front of the 
| box, and are independent of each other. 
| The whole is mounted in a polished ma- 
| hogany box with leather handles and lock 
|and key, and measures, when complete, 
but 18 inches long by 614 inches broad. 

Fig 2 shows the same sort of a set with- 
out the galvanometer, and, consequently, is 
somewhat shorter. Both these sets have a 
range of measurement from ;4, ohm to 10 
megohms. 

A set of much the same general character 
is shown in Fig. 3. The coils are made 
of German silver instead of platinoid, and 
are not quite so accurately adjusted, 
while the set is without the reversing 
arrangement found in the ones just de- 
scribed. The galvanometer is also fibre 
| suspended, but without the automatic re- 
lease ; for this purpose a small set screw is 
used, which allows the needle to be lowered 
when notin use. The galvanometer is per- 
manently mounted in the case, and is with- 
out the contro] magnet. The keys are com- 
bined into the regular double contact form. 
This set, as represented in the cut, has but 
three rows of resistances, viz, the units, tens 
and hundreds ; it is also made with an ad- 
ditional row of thousands. This set is also 
| made without the galvanometer. 

Messrs. Queen & Company have already 
made and sold a large number of the sets 
described above. They have given as great 
satisfaction as all the work which comes 
from the laboratory of this well-known firm. 

_ ao __———_- 

—— The Argentine, Kansas, Water and 
Electric Light Company has elected the fol- 
lowing officers for the ensuing year: Presi- 
dent, M. V. Ingram ; vice-president, T. J. 
Enright ; secretary, J. D. Cruse. 


—— Among the recently established cen- 
tral station electric light plants operating 
the Westinghouse alternating current sys- 
tem, are: Grafton, W. Va., 500 incandes- 
cent lights ; Lebanon, Miss. . 500 incandescent 
and 40 arc lights; Emaus Borough, Pa., 25 








arcs; Negaunee, Mich., 25 arcs. 
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The Cleveland Arcade Company, 


of Cleveland, Ohio, are putting in their 
building three large Ball engines. 


The Rockport Water Company, 
of Rockport, Ind., have just received from 
the Ball Engine Company a 60 horse-power 
engine of their make. 


The Fred. H. Whipple Company 
has moved its New York branch office from 
18 Cortlandt street, to the Temple Court 
building, on Beekman street. 


Chadbourne, Hazelton & Co., 
Philadelphia, have published a handsome 
circular in parchment covers, setting forth 
the good qualities of the Wenstrom dynamos 
and motors. 


The Universal Radial Driil Com- 
pany, Cincinnati, are sending out a neat 
calendar for June. The front of the card 
shows a handsome cut of a foot lever coun- 
ter-sinker or post drill, and the reverse side 
has a cut of the company’s large plant. 


G. Wehr, Berlin, has sent us a series 
of his catalogues describing telegraph, tel- 
ephone and other electrical supplies. The 
cuts of materials for domestic use show 
them to be first-class in every respect. Mr. 
Wehr’s catalogues are very complete and 
well gotten up. 


Queen & Company, Philadelphia, 
have issued a second edition of their catalogue 
1-66, describing electrical testing apparatus 
and accessories. This is probably as com- 
plete a catalogue of its kind as has ever been 
issued in this country. The illustrations 
are especially good. 


The Fort Wayne Electric Com- 
pany, Fort Wayne, Ind., have issued a 
very handsome book describing the Slattery 
induction system and the Wood arc system 
Heliotypes and handsome wood-cuts are 
plentiful, and together with the letter press 
make a very handsome catalogue. 


The Phoenix Glass Company had 
by far the best exhibit of glass at the Ex- 
hibition of American Art Industry, of 1889, 
held last fall in Philadelphia. The judges’ 
reports have recently been published and 
the following paragraph concerning this 
company appears: ‘* While the exhibit of 
the Phcenix Glass Company was the only 
one in competition, the judges made a care- 
ful examination of all pieces exhibited, and 
came to the conclusion that in purity of 
metal, brilliancy of color, and general ex- 
cellence, the Phenix Glass Company 
exhibit is superior to all the others.” 


The American Steel Car Wheel 
Company recently received the following 
testimonial from the Robinson Radial Truck 
Company : 

‘** In relation to the steel wheels manufac- 
tured by the American Steel Car Wheel 
Company for street cars, | beg to say that we 
used the first set of these wheels used on street 
cars. They have given us entire satisfac- 
tion, and we are now using them exclusively 
on all of our electric radial cars. Further- 
more, the steel wheels on our first car has 
been running on the West End Railway 
since last fall. 

** The wheels are tough, of good tractive 
qualities, and those we have used do not 
show any indication of chipping or of wear. 
We regard the wheels as of peculiar excel- 
lence, and we take pleasure in recommend- 
ing them, especially for electric cars.” 
Robinson Radial Car Truck Co., 

By Wma. Rosrnson, 
General Manager. 


(Signed) 


Magnesia Pipe Covering. — The 
rate of increase in the demand for the mag- 
nesia sectional steam pipe covering is a note- 
worthy industrial fact. A gentleman closely 
identified with the Thomson-Houston Elec- 
tric Company remarked to the writer a few 
days ago that in the earlier installations 
there was a disposition among electric light 





companies to look for the development of 
the near future only, and, consequently, to 
scrutinize very closely the price of different 
parts of the plant. But now a very much 
broader view is taken, and the electric plant 
planned much more carefully, with a more 
comprehensive understanding of future pos- 
sibilities, while the best quality in the sev- 
eral items of the outfit was what the atten- 
tion was chiefly given to. And he used as 
illustrations the facts that very much more 
expensive wire was now being used, and 
that while in the earlier days asbestos ce- 
ments were used to insulate heated surfaces, 
the modern stations were being equipped 
with the magnesia coverings ; that the use 
of the less effective non-heat conductors was 
too wasteful; that the best was the most 
economical, and that these economies con- 
tributed to lower prices for lighting and 
better profits. The new station of the 
Narragansett Electric Light Company, of 
Providence, is a case in point. 





Another Telephone Tale. 

A new long distance telephone story 
reaches us, this time from Paris. It appears 
that a number of different types of instru- 
ments were submitted to the commission 
appointed by the French Postal Administra- 
tion to study the technical side of the tele- 
phone question. <A trial was made on the 
metallic circuit line between Paris and 
Brussels, the distance between the two 
points being about 410 miles. Of the 20 
different styles of transmitters tested, only 
one was pronounced satisfactory, and judg- 
ing from the claims made for it, this instru- 
ment must indeed be a remarkable one. It 


is stated that by its adoption a much smaller 
gauge of wire can be employed than that at 
present in use, involving, for example, in 
the line between Paris and Marseilles, an 
economy of about 270,000 pounds of copper. 
The Director of Posts and Telegraphs has 
ordered 50 sets of these instruments for 
experiments at Paris, Lille and Marseilles. 
No technical details are to hand, so we give 
the information without comment and for 
what it may be worth. 
Thomson-Houston and Edison 
Companies. 

The Boston News Bureau, a reliable finan- 
cial publication, says 

The Thomson-Houston Company has sold 
about $500,000 more preferred stock, mak- 
ing the total amount now issued up to 
$3,000,000. No common stock has been 
sold. Europe bas been a considerable buyer 
of the preferred stock of late. 

The Thomson Houston Company cap al- 
ways see its profits months ahead, as it does 
not carry into its balances the profits from 
sales until collections have been made. As 
the business is always on a rising scale, the 
trades in hand show a larger profit than the 
sales of the past coming into the collections 
of the present. 

A banker who has looked into the Thom- 
son-Houston affairs, figures that the time is 
not far distant when Thomson-Houston 
com.non stock will be making earnings of 
100 per cent., or $25 per share. The com 
pany has now about $5,000,000 due it upon 
contracts, and an expert estimates the loss 
in the collections of this amount at $75 

The Villard-Edison negotiations are not 
now looked upon as very important. Both 
the Edison and Thomson-Houston Com- 
panies have found the electric lighting field 
so large that they have abandoned the war 
policy, and are now getting good prices. 
The Sprague and Thomson-Houston people 
have also reached an understanding, we 
bear, by which too sharp competition in the 
electric railway field will be avoided. 

Measurements of the overhead copper 
wire in the electric street railway system at 
Bowdoin square show no appreciable wear. 


LECTRIC B. Banaue 
CONDENSER QJ standards a Speciaity 


Rooms 2 and 4, University Building, New York. 








WM. MARSHALL, 





A MODEL RAILWAY. 


THE BURLINGTON ROUTE, 
C,B&QRR, 


Operates 7,000 miles of road, with termini 
in Chicago, St. Louis, St. Paul, Omaha, 
Kansas City and Denver. For speed, safety, 
comfort, equipment, track and efficient 
service, it has no equal. The BURLINGTON 
gains new patrons, but loses none. 





R.D. WILSON & CO., 


PROMOTERS AND DEALERS IN 


Fleetric Securities 


EXCLUSIVELY, 


offer a limited number of shures of the 
treasury stock of the 


NEW ENGLAND 


PRINTING TELEGRAPH COMPANY. 


Capital, $1,500,000. Par Value, $50. 


President, FRANK B. DOLE, Boston. 
Directors : 

Frank B. Dole, James P. Cook, Boston ; 
Geo. W. Slade, Fall River; Abner Mc- 
a Canton, Ohio; P. 8. Jennings, New 

ork, 


This Company is the licensee of the 


Essick Printing Telegraph System 


FOR THE NEW ENGLAND STATES. 
The office of the Parent Company is at 171 Br »ad- 
way, New York, where the system may be seen in 
operation on a line to Boston. 





Correspondence solicited; further infor- 
mation furnished ; and exhibition at 


113 DEVONSHIRE STREET, Room 21, 


BOSTON. 


REASURY DEPARTMENT, Washington, D. C., 
May 26, 1890. Sealed pro ls will be re- 
ceived at this Department until two (2) o'clock, . 

M., Friday, June 20 1890, for wiring the new U. 
Court House and Post Office, Pittsburgh, Pa., a 
system of electric lighting. All particulars neces- 
sary in the premises can obtained upon applica- 
tion to the Custodian, Custom House, Pittsburgh, 
Pa. The right to reject any and all bids, and hod 

waive defects, is reserved. Proposals should be 
addressed to the Secretary of the Treasury, and 
endorsed, ** Proposals for wiring Court House and 
Post Office, oe Pa.” wm gee 3 of pro- 
posal dependent upon appropriation by Congress. 
w. WINDOM. Sec’y. 








OR SALE.—Complete plant—Two 
upright Manning Boilers, two Ball en- 
gines, one Fort Wayne Jenny dynamo 1,000 
light, one Goubert heater, two Worthington 
pumps, switchboard and all accessories. 
The above have been in use a short time 

only and will be sold cheap for cash. 

Address, ‘‘ A. B. C.,” 
Care ELECTRICAL REVIEW, 

New YORE. 


WANTED. 


Traveling Salesman, well ac- 
quainted with the Electrical 
Trade in the East. 


Address, “‘ E. 8. C.,”’ 
Care ELECTRICAL REVIEW. 


WASHINGTON CARDS OF INTEREST TO 
ELECTRICAL MEN. 


The Columbia National Bank, 


911 F STREET, N.W., 
WASHINGTON, D. C.- 











A General Banking Business Transacted. 
Capita, $260,000. 


B. H. WARNER, we: &. &. — vga Vice-Prest. 
E. S. Parker, Cashier 





WASHINGTON LOAN AND TRUS? C0., 


Temporary Offices, 1001 1001 F Street, N. W. 
LOANS MONEY on COLLATERAL and REAL ESTATE. 
Pays Interest on Deposits. Has for sale 
Secured Investments. 

CAPITAL, | - - = $1,000,000 

—— anp sxe OR WRITE TO US. 


B. H. W. W. B. Rostson, Secretary. 
Jno. Joy Atoeon, PoP Prest. W.B. Gur.ey, Act’g Treas. 


INVENTORS 

Coming to Washington to further any elec- 
trical patents, will profit by calling on C. W. 
Messner, of 1225 F St.,N.W. All the ap- 
pliances necessary for tests, experiments, etc. 
Also, Electrical Contractor and Constructor. 
Special attention to isolated plants. Agent 
for the ‘“‘C. & C.” electric motor—sizes, 1g 
to 50 horse-power. The only electric motor 
on the market to-day. 


Washington Electric Conduit Co., 
Boom 36, 


Corcoran Building, 
Washington, D. C. 

Manufacturers and constructors of glazed Terra 
Cotta conduits for electric wires of all descriptions. 
gener by the engineers of the District of Colum- 

bia and local companies. Can be examined by 























INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON May 27 1680, 


wh, 


428,586 Double pole sw itch; “Geo. H. Alton, Lynn, 
Mass., assignor to the Thomson- Houston Electric 
Company, same place. 

Process of manufacturing carbons; Chas. 
Heisler St. Louis, Mo., assignor to the United Gas 
Improvement Company, Philadelphia, Pa. 

428,616 Sliding py for electric welding appa 
ratus. 428,617 Electrical apparatus for welding 
rings. 428,618 Transformer for heavy currents. 
428619 Method of welding rings by electricity. 
428,620 Reactive coil; Hermann Lemp, Lynn, 
Mass., assignor to the Thomson Electric Welding 
Company, of Maine. 

428,646 Machine for the manufacture of wax- 
coated tablets for graphophones ; Chas. 8. Tainter, 
Washington, D. 

428.647 Turn- St for alternating current circuits 
428,648 Casing for induction coils; Elinu Thom 
son, Lynn, Mass., assignor to the Thomson-Houston 
Electric Company, of Connecticut. 

428,649 Electric meter. 428,650 Alternating cur- 
rent magnetic device. 428,651 System of electrical 
distribution. 428,653 G juard wire protector and 
lightning arrester. 428,704 Electric switch. 428,705 
Regulator for dynamo electric machine; Ehhu 
Thomson, Lynn, Mass. 

428,652 Incandescent lamp socket ; Elihu Thom- 
son and Geo. H. Alton, Lynn, Mass., assignors to the 
Thomson- Houston Electric Company, of Connecti- 


cut. 
—— 669 ~ or locomotive ; Edward Dummer, 
Newto 

428, 676 Electric circuit closer for clocks ; Henry 
C. Kan, Washington, D. C. 

428,688 Electric low-water alarm; John More- 
head, Detroit, Mich. 

428,698 Single cord multiple switchboard system ; 
Chas. E. Scribner, Chicago, Ill, assignor to the 
Western Electric Company, same place. 

428,723 Electric light hanger; Clarence L. Jeffers, 
Manchester, N. H. 

oe Electric motor and generator ; Frank J. 

Sprague, New York, N. Y., assignor to the Sprague 
r ectric Railway and Motor C ‘ompany, of New York 

428,735 Brush holder for dynamo electric ma- 
chines ; Franklin A. Weller, Lynn, Mass. 

428, 742 428,743 Commutator collector or block 
for dynamo electric machines ; Chas. F. Brush, 
Cleveland, Ohio. 

428,745 Electric cable ; Willard L. Candee, Brook - 
lyn, assignor to the Okonite Company, New York, 


428,746 Galvanometer ; we E. Colgate, New 
York, N. Y., assignor to ’G. F. Otto & Sons, same 


lace. 
. 428,748 Device for maintaining electrical connec- 
tion between separate railway trains ; Donaphan 
M Fike and Joseph Huffman, Des oe la., as- 
signors of three-fifths to J. A. T. Hull, R. B. Taylor, 
E. J. Fairall, R. M. DeWitt, W. W. ink and A. J. 
Baker, same 
428,750 Coin actuated attachment for phono- 
graphs. 428,751 Coin actuating attachment for 

Seonegvaphs ; Louis Glass and William 8. Arnold, 
= Francisco, Cal., assignors to R. W. Smith, 
same place. 

428,781 Galvanic battery ; John 8S. Nowotny, Cin- 
cinnati, Ohio, assignor of one-half to James J. 
Watrous, same place. 

428,782 Electric motor or dynamo electric ma- 
chine ; Stephen M. Potter and Henry E. Morgan, 
Philadelphia, Pa. 

— Annunciator ; Robert P. Garsed, Norris- 

n, Pa. 

228,818 Attachment for telephone desks ; 
thold Schram, Milwaukee, Wis. 

428,828 Coin released telephone lock ; 
Cassard, Baltimore, Md. 

428,834 Method of welding aluminium ; 
Emme, Atlanta, Ga. 

428, Electric programme clock ; 
Caskey, Wayneborough, Pa. 

428,888 Solution for galvanic batteries ; Edward 
M. Dare, Paris, Ill. 

428,917 Electrically . eed Arnold A. 

Ingraham, New Yor 
28,929 Suspension hanger for electric lamps. 

428.930 Suspension for trolley wires; Elmer P. 
Morris, Cincinnati, Ohio. 

428,934 428,935 Electric switch. 429,049 Process 


Ber 
Harry L. 

Michael 
John L. Me- 


of assemblin secondary battery electrodes ; James 
F. McLaughlin in. Philadelphia, Pa. 
428,942 older for electric arc lamps; Jacob 


Pawlowski. Cincinnati, Ohio. 

428,970 System of circuits for electric sema- 
phores ; Frederic Stitzel, Louisville, Ky., assignor 
to the American Semaphore Company, same place. 

428,979 Electric insulator ; Geo. B Watson, Bos- 
ton, Mass. ~ age to the Gould & Watson Com- 
pany, _—— 

428, ‘ono Globe for electric lamps; Wm. H. Wilson, 
New York, N. Y. 

429,058 Device for suspending electric conduct- 
ors ; Homer I. Pierce, Lynn, assignor of one-half 
to Harry L. Pierce, Leominster, Mass. 

429,067 Support for seems light and conductors; 
Charles H. Simmons, Brooklyn, 4 , 4 


IssuED May 2 


428,454 Electric motor ; no donad H. Chapman, 
Portland, Me., — or to the Giaut Electric Motor 
Company ass. 

“9 "of welding metals electrically; 

Chas :* Coffin, Detroit, Mich. 

428,481 Electric motor or generator ; Henry 
Groswith, Philadelphia, Pa., assignor by direct and 
mesne assignments of rt to Chas. W. Kennedy 
and Ransom F. Rankin, both of same place. 

428,499 Electric + “taal ; Jerome B. Legg and 
John Nile, St. Louis, M 

428,540 Electric bath ‘brush ; ; Robt. E. Williams, 
Dallas, Texas. 

428,545 Electric insulator ; Emery Andrews, Ken- 

nebunk, Me., assignor to the Leatheroid Manufac 


— Jom y, same place 
28 Bee Hlectric cunenpatention with railway 


a Thos. J. Houck, Baltimore, Md., assignor 
of one- Shalt to j I. T. Wood, same place. 
428,564 Electric cut-out; Wm. J. Jenks, 


York, N. Y 
Wm. Simpkin, Richmond, 


New 


428,573 Street motor . 
pA pd to the Richmond Street Car Motor 


y, same place. 
,574 Electrical converter. 428,575 Method of 
buildin electrical Fg 1 Wm. Stanley, Jr. 
4, ey ., assignor to Geo. Westing- 


noe RTe “wloctris seman _— 


Stitzel and Chas. Wein el Le Nbville, Ky 
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Cyrus O. Baker, Jr 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATIN U M, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARE, N. J. 
®latinure i sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


Fuse Wire! Fuse Wire! 


Accurately Determined. Carefully Made by a new Process. For Sale by 


ww. oA. GOoORDOon cc cCco.., 


Daniel W. Baker. 





ELECTRIC LIGHT AND POWER SPECIALTIES, | | 


Send for Catalogue. 





1156 BROADWAY, NEW YORK. 
ELECTRICAL CONTRACT WORK. | vee 


Detailed Estimates Made and Contracts Taken for 


Equipment of Complete Steam & Electrical Plants 


of any system of Arc and Incandescent Lighting, 
C ‘entral Stations and Electric Street Railways oper- 
ated Overhead, Underground or by Storage Batteries 
— ADDRESS— 
EUGENE T. LYNCH, Jr., Consulting Engineer, 
120 Broadway, New York. | 


ELECTRICAL MEASUREMENT 


Instruments and Batteries of 
the Very Highest G: ade. | 
Precision and Constancy, Quality and Finish! 
the Best in the World. | 


Catalogue of Standard Test Instru-| 
ments furnished upon application. | 









a rare DuldnpBrondaChesinctSts 
PHILADELPHIA. 


W.R. OSTRANDER & CO 
195 & 197 FULTON ST., NEW YORE 
Manufacturers of 
SPEAKINC TUBES, WHISTLE: 
ANNUNCIATORS, 
Electric & Mechanical Bells. 


FACTORY, 
De Kalb Avenue, 




















Hee. ane’? Dev 8, New Youn ioe or trate ‘ 
STANDARD ETA ra INSTRUMENTS. 
AMMETERS sam QUEEN’S NEW 
VOLTMETERS ey . rm Portable Combination | 


FOR DIRECT 
AND 


. : Testing Set, 
ALTERNATING “&{ 4 
CURRENTS. a =? WITH GALVANOMETER. 
We pay special attention to recalibrating 
Ammeters and Voltmeters. 
Send for Catalogue 1-66 of Electric Test Instruments. 


QUEEN & GO., PHILADELPHIA. 
aeei® §=THE WYCKOFF PIPE 00., 


MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL WIRES. 


We have large — for creosoting on ber, R. R. Ties, 
Telegraph Poles, &c., 


WILLIAMSPORT, PENN. 


F. M. RICKETTS COMPANY, Limited, 





a 








SEND FOR CATALOGUE. 





| New York Office, 10 Cortlandt St., P. C. Ackerman, Agt. 


EUGENE F. PHILLIPS, Presipenrt. W. H. SAWYER, Szc. & E.zecrriciany. 


‘AMERICAN ELECTRICAL WORKS, 


Wy Manufacturers of Patent Finished 


cy ELECTRIC LIGHT WIRE, 


MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE. 
RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY GABLES. 


| Office and Factory, G7 STEWART STREET., * PROVIDENCE, R. I. 


EUGENE F. PHILLIPS, Presipent. JOUN CARROLL, Sec’y-Treas. 


EUGENE F, PHILLIPS ELECTRICAL WORKS, LTD. 


Manufacturers of 











~ ELECTRIC LIGHT WIRE, 


MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE, 
RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


= FARADAY GABLES. 
OFFICE AND FACTORY, MONTREAL, CANADA. 


St. Gabriel LnockKs, 








OF PITTSBURGH, PA. 


MANUFACTURERS OF A FULL LINE OF 


ELECTRIC LIGHT 


GLOBES! SHADES 


BOTH ARC AND INCANDESCENT. 

















RICH CUT, OPAL, CLEAR, ETCHED, ROUGHED. ETC. 


ADAPTED 


129 BROADWAY, NEW YORK. 


WAVERLY PLACE), anc 


43 SIXTH AVE. PITTSBURGH, PA 


ANG yo: 6 Ot Oe a—e wD DP 


CANN 
Ca, 








an ONLY 








LAYERS AND REPAIRERS OF 
Submarine Cables, 
J. A. SEELY, President. W. G. SELLERS, Gen. Manager. | 
Full assortment of different sizes and qualities on BRAIDE IER 
g LKS ao wm. MACFARLANE, & 60., 81 Grand Street, New York, 
Telephone No. 971 Spring. Mill, Bergen Point, N. J. 
Is the Safest and Most Economical in the United States. 
Manufactured by the CLARK ELECTRIC CO., 192 Broadway, N. Y. 
o Great Power. — 
WIDE RANGE OF 


24 CORTLANDT and 19 DEY STREETS, | 
SPOOLS, ready for the machines, in Red, Yellow and Green. 
THE CLARK 
(oreo DRILLING®*BORING 
~ REVERSIBLE » FEEDS. 


ARC LIGHTING SYSTEM 
i siernteagl @ 
E65. Q/@,Ose— 





SEND FOR. prices e CORCULARS a" , 
THE NEWARK MACHINE TOOL Works. Newark.NJ. 


AWARDED FOR 


~S ys >> 
.) a * FEN ™ 
yA A Loe 
“. old edal ied f \ 
NES ~ 
| by 
\\ es 
N 


Electric Batteries. 


The Standard Open Circuit Batteries of the World, 


AND THE BEST. 


THE LECLANCHE BATTERY CO., 
149 West 18th Street, New York. 
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BALL SSE 


"BCONOMY, 5 DOUBLE 
SIMPLICITY, COMPOUND 
DURABILITY. —— 
THE MOST PERFECT | TANDEM 
GOVERNING = -, COMPOUND 


EVER OBTAINED. & tu) : —— 
For Electrical ‘Lighting, 1 Electrical Ratiways and pur- 
‘poses where perfect governing is required, it has no equal. 


BALL ENGINE CO., ERIE, PA. 


New ILLUSTRATED CATALOGUE 
NOW READY. 


Contains a great variety of New Machines, and all the latest 
improvements on our regular manufactures. 


MILLING MACHINES, SCREW MACHINES, ETC. 




















THE GARVIN MACHINE 00, ~ 


Laight and Canal Sts., New York. 








RECULATION- DURABILITY. San ae = = 
pi SIMPY SE CONTAINED 


THE JOHN T.NOYE MFG C0. BUFFALO. LBA 


FAIRBANKS, MORSE & CO., Western merry Chicago, St.Louis, Kansas City, Omaha. Denver. St.Paul 
ALBERT FISHER, 89 Liberty Street, New York, Eastern Agent. 


JARVIS ENGINEERING COMPARY, 


OONTRACTING ENGINEERS for EREOTING COMPLETE STEAM PLANTS 


For Electric Lighting and Power Stations. 


—: AGENTS FOR :— 


ARMINGQTON & SIMS ENCINES, 
SARVIS BOILER SETTING, 
to burn Anthracite Coal and Coke Screenings, 
NATIONAL FEED WATER HEATER, 
NATIONAL ROCKING and 
SHEFFIELD CRATE BARS. 


























S61 Oliver Street, Boston. 


SHND FOR NEW CATALOGUE. 


POND ENGINEERING CoO., 


ENCINEERS AND CONTRACTORS. 


Complete Steam Plants for Electric bight and Power. 


Engin Boilers, Furnaces, Grates, Heaters, Pum Injecto. hue Belting, etc., designed 
ion with special reference to the HicHEstT Pueenee 


Our Extended Experience Enables us to Guarantee Satisfaction. Send for } Kew Illustrated Pamphlet. 
ST. LOUIS, CHICAGO, KANSAS CITY AND OMAHA. 


CHARLES R.VINCENT & CO., 
15 CORTLANDT STREET, NEW YORK, 


Ball Nigh Speed Automatic Gut-off Engines 
MANNING VERTICAL TUBULAR BOILERS, 
Complete Steam Plants Furnished and Erected. 


WILLIAMS « POTTER, 
15 CORTLANDT ST., NEW YORE. 


Engineers #4 Contractors, 


CENERAL ACENTS, 


STRAIGHT LINE ENGINES 




















Weitmyer Patent “Furnace, 


‘MANUFACTURED AND SOLD BY 


Foundry and Machine Department Harrisburg Car Manufacturing Co. 
HBHARRISB 


URG, PA. 





IDE AUTOMATIC ENCINE, PORTABLE & TRACTION ENCINES. 


STEAM ROAD ROLLERS, BOILERS 4 ALL DESCRIPTIONS. 


Now York Office, Messrs. Fleming & Kimball, 17 Dey Stre 
New England Office, Messrs. John Post, Jr. & Co., 70 Kilby St., Bosto 
Baltimore Office, Messrs. Thomas K. Carey & Bro., 26 Light St., Balt. 


WESTERN OFFICE, MESSRS. ENGLISH. MORSE & CO.. KANSAS CITY. MO. 


FRICTION CLUTCH PULLEYS 


AND CUT-OFF COUPLINCS. 


CHARACTERISTICS: 
= Vice-Like Grip of Clutches O —— Gradual or Sudden. 
q Large Friction Surfaces Prevent Undue Wear. Disengagement 
of Clutches is Positive. Pulley Shaft is Automatically Viled. 
They have aGood Record. Grip of Clutches Self-Maintaining. 
Experts are invited to examine Peculiarities. 


ECLIPSE WIND ENCINE Co., 


Send for 1889 Catalogue. Beloit, Wis. 


JOHN POST, JR., & GO., 
MECHANICAL ENGINEERS. 


AGENTS FOR THE 


IDE AND ROLLINS ENGINES. 
MASON BUILDING, BOSTON. 


New Tangye Buckeye Automatic Cut-off Engines. 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous dut; ty at medium 
or high rotative speeds. Highest attainable Economy 
. in Steam Consum 











Complete Steam Plants furnished at short notice. 










in Use, Over 2,500, 






tion and 





Address BUCKEYE ENGINE CO. tam, Ohio. 


SALES AGENTS: 
W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N. Y. 


N, W. ROBINSON, 154 Washington St., Chicago, Ill. Robinson & Cary Company, St. Paul,'Mins 





NEW ENGLAND BUTT GO., 


PROVIDENCE, R.1., U.S. A., 







MANUFACTURERS OF 


Braiding Machinery 


FOR COVERING 


TELEGRAPH, 
TELEPHONE 


ELECTRIC LIGHT WIRE 


Large Single and Double 


BRAIDERS 
FOR COVERING CABLES, 


ee 


Single, Double and Triple 


WINDERS, 
Horizontal and Upright 


Taping Machines 


Cabling Machines, 


16x24 DOUBLE unesuma. 
MEASURING MACHINES, STRANDING, Etc., Etc. 
FINE! CASTINGS A. SPHCIALTyY. 
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UNITED STATES ELECTRIC LIGHTING CO. 


(WESTINGHOUSE ELECTRIC C CO., Lessees.) 


~ ARCAOINCANDESCENT 


ISOLATED ELECTRIC LIGHT PLANTS. 


AUTOMATIC DYNAMOS ==PERFECT DEVICES. 


More than 1,000 Plants in operation in Mills, Hotels, 
Office Buildings, Theatres, Etc. 


ELECTRIC MOTORS and GENERATORS. 
ae 



































| 
| 
| 




















NEW U. 8. MOTOR. 
Direct Current Generators and Motors for all purposes. 1-8 horse-power up to any power 
desired, and of any required E. M. F. Superior in Design and 
Workmanship, and Unequalled in Efficiency. 








Send for New JU. S. Catalogue on Incandescent Lighting and Motors. 








GENERAL OFFICES: 
EQUITABLE BUILDINC, |20 Broadway, N. Y. 
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+ THE + 


Thomson-Houston Electric Co. 


' MANUPACTURER OF 


at MOTORS 


== 1—=x¥FONR Caw SS 


Electrical Transmission of Power, 
DYNAMOS 


3S FOR — 


ELECTRIG ARC LIGHTING. 





















































THE THOMSON-HOUSTON “ELECTRIC C0 COMPANY. 


620 Atlantic Avenue, Boston, Mass. 148 Michigan Avenue, Chicago, Ill. 
Wall and Loyd Streets, Atlanta, Ga. 115 Broadway, New York City. 

1110 Noble Street, Philadelphia, Pa. 234 Montgomery Street, San Francisco, Cal. 
215 West Fourth Street, Cincinnati, O. 403 & 405 Sibley Street, St. Paul, Minn. 


503 Delaware Street, Kansas City, Mo. 1333 F Street, Washington, D. C. 








ep 
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FINE ELECTRICAL BELLS * ANNUNCIATORS. 


Hundreds of Electrical Contractors and Fitters throughout the country use the VICTOR, VICTOR iron back and STANDARD 
Bell, exclusively, because they are the best working and most satisfactory low-priced goods to be found in the market. The New 
SUCCESS Wooden Box, and also the new small STANDARD Iron Frame Bells, with 244, 3 and 344 inch gongs, are remarkably fine 
instruments, considering the very low prices at which we are selling them. Better send for samples and prices. They will surely 
meet your wants. 

So, too, the TIRRELL Gravity Drop Annunciators completely fill a long-felt want for instruments that require less battery 
power, hold their adjustments, and give the least trouble to the fitter and user. PLEASE NOTE: This Company does no con- 
struction work, nor do we sell goods to parties not in electrical business at wholesale prices. We find it more profitable to protect 
our customers. For Catalogues, Discount Cards, etc., address, 


THE ELECTRIC GAS LIGHTING COMPANY, 


195 Devonshire Street, Bos Ton ,MAss. 


JOHN STEPHENSON COMPANY 


DIMITEeD, 


+ NEW+YORK. 
. Street Cars 


SS = FOR 


Hlectric Niotors. 




















: CARBON PLATES ‘4 CARBON BATTERIES PALERMO MICA CoO. 





ELECTRIC LICHT CARBONS. 
MADE FROM NATURAL GAS BY PATENTED PROCESS. MINERS OF 


—— ADDRESS —— 


SOLAR CARBON & MANUFACTURING CO., 
95 & 97 FIFTH AVE., PITTSBURGH, PA. 
I" Ex =: 


EMPIRE Ciry ELECTRIC Co. WAREHOUSE, 27 PECK SLIP, 











THE ONLY COMPANY PRIDUCING 


IN THE UNITED STATES. NEW YORK. 


THACKARA MANUFACTURING 6O., 


DESICNERS AND MAKERS OF 


iwsuLatrep wiee. GAS, ELEGTRIC # COMBINATION FIXTURES 


Telegraph, Telephone if Electric Light For any Incandescent System. 
WIRES AND GABLES. Philadelphia, Pa. 


HARDTMUTH EMPIRE CARBONS. THe WHSTON STANDARD 


—— ae a AMMETERS. 


Mason Primary Batteries. 


HOUSE WORK MATERIAL. 


Batteries, Wire, Bells, Push-buttons, Flexible Cord, 
Burglar Alarms, Etc., Etc. 


ELECTRIC LICHT MATERIAL. 
Poles, Cross-arms, Pins, Insulators, Brackets, Switches, 
Cut-outs, Lamps, Fixtures, Shades, Shade-holders, 
Etc., Etc. 
































co v. 
ALI: HINDS OF These instruments are the most accurate, reliable and sensitive, portable instrument 


ever offered. A large variety of ranges to meet the requirements of all kinds of work. 
ELECTRICAL SUPPLIES “1c... #2 tow itesinres ciaccav 
ddress 
ad Toney ag WESTON ELECTRICAL INSTRUMENT GO, 


The Empire City Electric Co., 15 Dey Street, N.Y. — ~oftce ant Factory 114 William St., NEWARK, N. 
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“Cc. &X CW” ELECTRIC MOTORS. 


FAN OUTFITS. 


Electric Blowers for Ship Ventilation. 
MOTORS Fo" HOISTS #0 MINING TRAMWAYS. 


1 ‘ 
\ | Z t — = 
necay , seed Equipment of Machine Shops, Printing Offices, Factories 
ai and Entire Buildings, with Electric Power. 








The only Motors in which the mag- 
netic circuit forms a perfect circle 
around the centre of the armature 
shaft. Thus making the most com- 
pact and efficient form of machine 
that can possibly be devised. 



























One-eighth horse-power to 50 horse= 9 =< gauge ——— 
wer in stock. - a m = New England Office, 63 Oliver Street, B . 
pts terdioven ———— Philadelphia" 98 South Fourth Street 
OVER 8,000 MOTORS IN ACTUAL OPERATION. —_ Chicago “Phenix Building. 





“C. & C.” ELECTRIC MOTOR COMPANY, 


BO & 4204 Greenwich Street, NWew Work. 


THE BUTLER HARD RUBBER CoO., 


No. 33 MERCER STREET, NEW YORK, 


Manufacturers of Hard Rubber Goods of Every Description Including the Celebrated 


NARD RUBBER BATTERYGELLS 


MANUFACTURED UNDER KIEL’S PATENTS FOR 


STORACE AND PRIMARY BATTERIES. 


CHEAPEST AND BEST CELLS IN THE MARKET. 


also SHEET, ROD AND TUBINC (Kiel’s Patent), for ELECTRICAL PURPOSES at REDUCED PRICES. Standard 
quality Sheet, Rod, Tubing, Insulator Hooks, Key Knobs, Switch Handles, Telephone Receivers and Battery Syringes 
constantly on hand. Hard Rubber Specialties of all kinds made to order. Send for Prices and Estimates. 


For Sale by CENTRAL ELECTRIC CO., CHICAGO, ILL. 


Trae NE VWw 


EDISON-LALARDE BATTERY. 


MANUFACTURED UNDER AUTHORITY OF 


THOMAS A. EDISON. 


Primary Batteries for Telegraph ‘‘Mains and “‘Locals,”’ Electro- 
Motors, Electro-Plating, Telephone Transmitters, Electro- 
Medical Instruments, Annuncrators and Burglar Alarms, 
and all Classes of Closed and Open Circuit Work. 


FURTHER PARTICULARS AND INFORMATION FURNISHED UPON APPLICATION. 


























ADDRESS : 


EDISON MANUFACTURING COMPANY, 
JAMES F. KELLY, General Sales Agent, 
19 Dey Street, New York. 








a 
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Th Weasraon b Donsuare Dune und Moron Go., of Bavrimone, Mp. 





MANUFACTURERS OF 


ELECTRICAL APPARATUS, 


ELECTRIG MOTORS FOR ALL WORK, 


- Dynes tor Incandescent Lighting 


SPECIAL FEATURES: 


High Efficiency. 3 Slow Speed. 


For full information and circulars address, 


-CHADBOURNE, HAZELTON & CO., 


SOLE SELLING AGENTS FOR U. 5&., 


416-420 WALNUT ST., PHILADELPHIA. 


ACENTS WANTED IN ALL LEADINC CITIES. 





WHIPPLE’S . 
Electric, Gas «° Street Railway 


FINANCIAL REFERENCE 


DIRECTORY 


E"or 1390. | 








CONTENTS: | 


List of all Electric Lighting and Power Stations, with Officers, Sys- 
tems, Steam Plants, Day Circuits, Financial Standing and other 
data. 

List of all Isolated Electric Light Plants. 

List of all Gas Light Companies, with data. 

List of all Street and Electric Railroads, with data, 

List of all Telephone Stations. 

List of all Electric, Gas and Street Railroad Associations, with 
Officers and Members. 

List of all Manufacturers and Dealers in Electrical Supplies of any | 
kind, with ratings. 

List of all Bell Hangers, Engineers, Contractors, Electricians, Travel- 
ing Agents and the General Trade, with Financial Ratings. 

Prices of Electric Light and Gas in every city and town. 

And much other information of great value to the trade. Special 
attention given to the Domestic Electric Trade. 





Send in your Subscriptions, See that you are Correctly Reported. | 


PRICE, $5.00; with Confidential Commercial Ratings, $10.00. 
Advertising Rates made known on application. 


THE FRED H. WHIPPLE Co., 


New York Office, DETROIT, MICE. 


Temple Court. 





THE BURTON ELECTRIC HEATER, 
FOR ELECTRIC RAILWAY CARS. 


No Smoke! No Gases! Economy in Space! 


Normal use of Current, THREE AMPERES. 


“They are giving us and the public entire satisfaction.”—Richmond, Va., U. P. Ry. Co. 
“The heat is pleasant, sufficient and economical.’”-—Marlborough, Mass., Street Ry. Co, 


FOR FURTSER INFORMATION, ADDRESS 


THE BURTON ELECTRIC CO., RICHMOND, VA. 














| St. Paul, Minn., 


Grimshaw Patented White. Core 
WIRES and GABLES. 


FIRE, ACID, AND WATERPROOF. GRIMSHAW TAPE. 


NEW YORK INSULATED WIRE Co., 


E. GALLAwER, Secretary. Sole Manufacturers, 
W. Goprrey, Gen’! Manager. 
B. 649 & 65! BROADWAY, N.- Y. 


R. 
J. 
W. B. Dowssz, ‘Treasurer. 

C. J. Thomson, Agt., 100 East Fourth Street. 





oe ic ALUMNA ATER x 
2 LECrRIC- LIGHT: $ 
BP 8. POWER Co. . 





94 |IB EATY, srg 
Oy ll ORK 4 } 
é ha 





BOSTON OFFICE, - . 339 WASHINCTON STREET. 
NEW HAVEN OFFICE, - + - 94 CHURCH STREET. 








—————} THE — 





HEISLER PATENT LONG DISTANCE INCANDESCENT ELECTRIC LIGHT SYSTEM =| 


Awarded the Highest Distinction, a Gold Medal, at the Paris Exposition, 1889. 
OUONBQUALLED FOR DISTRIBUTION OVER WIDE AREAS. 











Specially adapted for Street, Commercial and Domestic I]lumina- 
tion from Central Stations. Plant may be located where Power can 
be secured Cheapest, even if Miles Distant from the Lighting. 
Safety, Reliability, and Financial Success fully Demonstrated. Plan 
of Wiring the Simplest, Cheapest, and Most Efficient. Strictly 
Series. Lamps, 10 to 100 Candle Power. Long Life without 
Blackening. Dynamo Self-Contained and Automatic. 


CORRESPONDENCE SOLICITED. 





SEND FOR CIRCULARS. 
NEISLER ELEGTRIG LIGNT GO., 809 to 817 South Seventh St., ST. LOUIS, MO. 
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TELEPHONES FOR EXPORT!! 


FOR SOUTH AMERICA, CENTRAL AMERICA AND WEST INDIES. 





Genuine “BELL” Telephones, “‘BLAKE” Transmitters and Magneto Call Bells, 


or CHEAPER European 


Those who care for PRICE ONLY send for the latter. 
Those who consider durability and good service use the former. 


Send for Wew Circular and Price Izist. 
ALL EXPORT ORDERS MUST BE ADDRESSED TO 


THE TROPIGAL AMERIGAN TELEPHONE GO., Litd., 


95 MILK STREET, BOSTON. 


made Instruments at Lowest Prices. 


18 CORTLANDT STREET, NEW YORK. 





CONRAD N. JORDAN, President. 


E. COGORZA, Vice-Prest. & Treas. 


JAMES DUNNE, Secretary. J. R. BURDICK, Manager. 


THE TRINIDAD-NEIMANN INSULATED WIRE GO., 


OFFICE, 49 LIBERTY STREET, NEW YORK. 


THE CELEBRATED TRINIDAD LINE WIRE. 
House Wire, Underground and Submarine Cables, and Solid System of Underground Wire, Manufactured by this Company. 


WORKS, HARRISON, N. J. 
THE HEIMANN FIREPROOF INSULATED WIRE. 





LIST OF DYNAMOS IN STOCK. 
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NATIONAL CARERON CO 


CLEVELAND, OHIO. 
MANUFACTURERS OF 


ELEGTRIG LIGNT GARBONS AND BATTERY MATERIAL. 





SUBSCRIBE 
NO FOR THE 


ELECTRICAL REVIEW. 
“ HAMMOND” 














TYPEWRITER 


SPEED UNEXCELLED. 


Highest Awards, New York, London, Paris, 
Brussels, Bostcn, New Orleans, Eto. 





THE HAMMOND TYPEWRITER CO., 


447-449 East 52d St., New York. 
77 NASSAU ST., NEW YORK. 
617-619} Seventh St, N.W., Washington, D. C. 





Electric Light Installations 


AND THE 


Management of Accumulators. | 


BY SIR DAVID SALOMONS. | 


Fifth Edition. Revised and Enlarged. 
WITH NUMEROUS ILLUSTRATIONS. | 

| 

| 








A General Survey of A Practice of | 


~ ys hting and the ment | 
of Accumulators, with recommen tions 
to assist in obtaining successful _ 


PART I. 


Description of Cells, Mode of “— 
ployment, Setting Them Up, and Ac- 
cumulator House, Charging, Dis- 
charging and Failures ; their causes 
and remedies. 


PART II. 

Engines, Dynamos, Motors, Switch- 
boards, Switches, Instruments, Lamps 
and Wiring, Rules for Prevention of 
Fire Risks, Action of Cells with 
Dynamo, Methods of Working and 
Governing, Alternating Currents, 
Testing and Estimates. 


PRIGE, $1.50. 


Copies of this book will be mailed, 
postage prepaid, to any address, on 
receipt of price. 

Address 


ELECTRICAL REVIEW, 
P. 0. Box 3829. 18 Park Row, N. Y. 























The Mitchell Vance Company 


(SUCCESSOR TO MITCHELL, VANCE & CO.) 
DESIGNERS AND MAEERS OF 


ARTISTIC 


Eeetraliers & CoOmINatO0 FTXTUreS 


FOR ANY SYSTEM OF INCANDESCENT ELECTRIC LIGHTING. 


The feeling is growing that these goods should be 
specially adapted to the light medium; to meet this want 
New Designs of Artistic merit and unexcelled finish have 
been originated which commend themselves to intending 
purchasers, being shown in Parlors illuminated by Elec- 
tric light. 

Architects and Decorators Designs and suggestions 
carried out with fidelity to the given motive. 

MANUFACTORY, SALESROOMS, 


24th & 26th Sts. & 10th Ave. No, 836 & 838 BROADWAY, 
NEW YORK. 



















SPR GRE MEATY 


PENS OER 


———— 
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~ 9 GETHINS IMPROVED GRAVITY BATTERY, 


MANUFACTURED BY THE 


Gethins Electrical Manufacturing Company, 


620 ATLANTIC AVE., BOSTON, MASS. 


This Battery is a combination of the Daniell and Gravity Cells, and is much superior to either in economy in con 
A , sumption of Zinc and Vitriol, great durability, uniform constancy and entire freedom from overflow of copper, thus rendering it 
(ih — a clean Battery at all times. 
i The Battery runs from 12 to 15 months without any attention except a renewal of evaporation, and saves 
I 50 Per Cent. in the expense of material. Its remarkable constancy is shown by a test covering a period of over 12 
months, where on a constantly closed circuit it showed no variation in current. 
The Gethins Battery is especially adapted for Telegraph and Signal work of all kinds, and on account of its 
Absolute Constancy, is especially adapted for Railway Signal Work. 
This Battery has been adopted by the city of Boston for Fire and Police Telegraph Departments, there being in use 
now in that city alone over 2,000 Cells. Shipments are constantly being made to all parts of the country. 











Battery, consisting of Glass Jar, Copper, Zinc and Porous Cup, $1.25 each. 
Battery, without Glass Jar, ~ - - ~ - 1.00 each. 
DIsScovunwT TO TEE TRADE. 





Quantity of Chemicals required for setting up Battery, as follows: 
= 4 lbs. Blue Vitriol. 1 ow. Sulphate of Zinc. 3 oz Mercury. 


: 4 asi 4 ‘ WE CAN FURNISH SUPPLIES, IF DESIRED, AT MARKET PRICES. 


Address, CETHINS ELECTRICAL MFC. CO., 





MN mu 
‘ wl Ni, yin a 
ili 620 Atlantic Avenue, Boston, Mass. 





THE LEHIGH VALLEY | HYDRAULIC PRESSES. 
Belt Holder (CREOSOTING CO. sx.sitiineunmnn” 





Ti at. Mar. 19, 1889. THE OLD STYLE. 











THE ACME The simplest, cheapest and WORKS, PERTH AMBOY, N. J. PUNCHES, SHEARS, BUFFING MACHINERY, &0, 
LINK BELT ne handiest levies in existence | Office, Foot of Washington Street, JERSEY CITY, X. J. | WATSON & STILLMAN, 
IS MADE ONLY BY THE : meee Pace vene 4 — Creosoted Lumber, Underground Conduits, Tele | 210 East 43p Street, New York Ciry. 
Page Belting Company, Concord, N. H. ,- graph Poles, Piling and Ties Furnished. Specia/ Attention to Electrical Work. 
BRANCHES: Boston, New York, Chicago, San | W. R.SANTLEY & co. 
Francisco. Also, manufacturers of all the | WELLINGTON, O. 
staple grades of Leather Belting and Lacing. | 


Ta EB 


sent for Ilustrated Catalogue—a v wanted 


treatise on belting, Free. 


Poreelain Flectrcal Supplies and Specialties, 


MANUFACTURED BY 


» EMPIRE CHINA WORKS, 
144166 Grome St, OREENPOINT, BROOKLTY, B.D... 


Our Ware is HARD PORCELAIN, the BODY and GLAZE IDENTICAL, 
and GUARANTEED NON-CONDUCTIVE for all ELECTRICAL P” xPOSES. 


THE 


eal Hell Telephone Comal 


95 MILK ST., BOSTON, MASS. 





Horn, Brannen 


“Forsythe 
Manufacturing Go. 


(INCORPORATED.) 


Designers and Manufacturers of 


Gas # Combination 
Fixtures, 


ELECTROLIERS, 
427 to 438 North Broad St. 
PHILADELPHIA. 














This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRICSPEAKINGTELEPHONES infringes 
the right secured.to this Company by the above 








patents, and renders each individual user oftele- 
phones, not furnished by it or its licensees, re- CORRESPONDENCE 
sponsible for such unlawful use, and all the conse- SOLICITED. 





quences thereof and liable to suit therefor. 


= DURABLE, EFFICIENT, ECONOMICAL, CONVENIENT. 


For Stationary or Railway Work, for Mining or Engineering Operations, the Sprague Electric Motors are Unexcelled. 








Sprague Stationary Motors are in use in more than One Hundred and Fifty Different Classes of Industries, 


Address all Correspondence to the 


SPRACUE ELECTRIC RAILWAY AND MOTOR CO., 
16 AND 18 BROAD STREET. NEW YORK. 
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EXGELSIOR ELEGTRIG CO., 


WILLIAM HOCHHAUSEN, ELECTRICIAN. 


“{ FOR Kel MOTORS — be 


WOUND FOR ANY CURRENT. PEREHOCT AUTOMATIC REGULATION 
HIGHLY EFFICIENT AND ECONOMICAL. CONSTANT SPEED UNDER ALL LOADS. 








OFFIGE, 115 BROADWAY,N.Y. WESTERN OFFIGE, {1 1E. ADAMS ‘sT. GHIGAGO. 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED WIRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


« PATENT “KK.” LINE WIRE 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 


NEW YORK OFFICE, 25 Park Place, 
THOS. L. SOOVILL, NEW YORE AGENT. 


UNITED ELECTRIC TRACTION COMPANY, 


EXECUTIVE OFFICES, 115 BROADWAY, NEW YORK. 


AGENCIES: 


(83South=4th Street,{Philadelphia. I11 Water Street, Pittsburgh, Pa. 455 Rookery Building, Chicago. 


Electric Railways and Power Stations, 


DYNAMOS, 1 to 260 H. P. MOTORS, « to 100 H. P. 
WORKS, JERSEY CITY, N. J. 
































+. o% 
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H. S. WINSTON, President. ERNEST HOEFER, Manager. ERNEST L. CLARK, Secretary. 


ELEGTRIG LIGHT _[LLINOIS ELECTRIC MATERIAL CO., 941 Rookery Building, 


And POWER SUPPLIES. POLES. CHICAGO. 


Trinidad Weather-Proof wire, Bishop White Core Wires, 


The only Moisture-Proof Wire in the Market. CIVE US A TRIAL. Best Rubber Covered Wires in the Market. 





EUREKA TEMPERED COPPER CO., 


Only Manifacturers of PURE COPPER Tempered for 


Brush Copper,  Commutator Bars, EW YORK pein IN 


Copper Wire, Gear Pinions, ARGES\\S AVA Dy, 
oF 


Trolley Wheels, Bearings, nan BELTING, - 


— {- 





‘\— 














EASTERN OFFICE: FACTORY: in HOSE,— 
35 BROADWAY. | NORTH EAST. PA. Wier —WATS, 
ap co (ieee MATTING, ( O 
PARKER-RUSSELL HIRING # MFC. 00. ao STAR TRENDS: 
MERMOD-JACCARD BUILDING, 5 | 
Cor. Broadway and Locust St. Booms 907 and 308. lS-PARK:-ROW,’-NEW-YORK: 
ST. LOUIS. | (Opposite Astor House.) 
UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT | J.H.CHEEVER. tress. J.D-CHEEVER perv. TREAS. 








Washburn & Moen Mfg. Co. 








WORCESTER, Se 


MAKERS OF 









IRON * STEE e ELECTRICAL APPARATUS | 
weet ZZ Telegraph and Telephone Supplies, © Corliss . Engines 
: or e of pgp No 1408 Penna. Avenue, Of the highest type, in all 
algae a) ron and Copper Wire for Electrical Purposes. | oon. Watlard’s Hott. WASHINGTON. 0. 0 pte ct a 
: iio? §— PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, | The Lane & Bodley Co. 
In Long Lengths, ee our Patent Continuous | SperryElectric Company, CINCINNATI, - 
- . The Standard with all Telegraph and Telephone Companies. Factory 195-207 Canal Street, Chicago, IL de bet a in gh tn asta ated 2 pample “4 
Sir = the first introduction of the Electric Telegraph Service, our poten mt wire, expressly manufac- | witch wat be at tn Guy 4s Tae 
cured fur foe bec A purposes, has filled every requisition as regards strength, evenn f quality, and MANUFACTURERS OF THE ested. 
<viieed dor Peles’ Eide end desedigtive pamghicts, ond“ Mand-bock of Wise tn Wicstele fev- | Improved Sperry High and Low Tension 
vice.”’ Sen it free on application. Systems of Arc Lighting, 
New York Warehouse. Chicago Warehouse, | Claiming the Highest Efficiency, Reliability 
(‘6 CLIFF STREET. 107 & 109 LAKE 8ST. and Durability. Perfect Regulation. 








~~ - , 


ort RUBBER Goods. 


for ELECTRICAL Ome 
| Pur 4 ‘Rusace TA! DE s iG TI [APE 


CDOORICA HARD RUBBER, ©. 
aa AKRON, QuIO. 

| Nerfax tur ers of = — | 

| ano yhoo GooDs i, 

Be EAE CTRICAL purposes 


Bpecigr OF ALL KINDS TO ORDER 


Samples an ; upon applica 
A HE fA 7 
TE Bk Goopricr Co. 
AHPRON ad OL-2-0 ag WORKS 
ne Se AHRON, OH/O 


— 








S. Y. LHOMMEDIEU & CO., Eastern Agents, 65 Reade St., N. Y. | S. Y. LHOMMEDIEU & CO., Eastern Agents, 64 Reade St., N.Y. 








E"ARADAY GARBON Co., 
ELEGTRIG LIGNT GARBONS, PITTSBURGH, PA. 
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WESTERN ELECTRIC COMPANY, 


CHICAGO. NEV wWORszsK. 


SPECIAL CATALOGUES ON 


ARG LIGNTING SYSTEMS, 
Incandescent t Lighting System 


Patterson . Cable, 
FURNISHED ON APPLICATION. 


WESTERN ELECTRIC COMPANY, ©“ ::3-"” 
bine EDDY ELECTRIC WPGC Co. 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation ; Superior Workmanship; 
Ease of Management; Remarkable Simplicity, etc., ete. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Etc. No Reversing. No Water. No, Noise. No Spark. 
SATISFACTION CUARANTEED. 


THE EDDY ELECTRIC MFG CO., WINDSOR, CONN. 


NEW YORK, 33 Church St., BOSTON, [11 Arch St., PHILADELPHIA, 506 Commerce 8t., 
CHICAGO, 329 Rookery Building. KANSAS CITY, Rialto Building, NEW ORLEANS, 10i Camp St. 


EXTRACT FROM THE REPORT 


Electric Rells and all About Them. «oz. scnuvier 6. wueeter, 


— IN —— 


ays. R. norromn. ___ |ftderground fre [ight Wires in few York. 


The line in 125th Street, 2,000 feet in length, is laid in the small ducts 
of the Johnstone system of conduits. The cable is a B/SHOP GUTGA 
‘ PERCHA WHITE CORE, and was laid immediately after the order for the 

% 
work was given. ‘The cable was connected to overhead are light wires by 
rag 16a 00 or rac 16a él, running it up in a two-inch iron pipe fastened to the outside of an ordinary 
city electric lamp post. Connections were made with lights in front of 


stores by carrying the cable from the ducts in iron pipes under the side- 
walk and up the front of the stores. This line has been in continuous use 


WITH MORE THAN 100 ILLUSTRATIONS. sian taeda SUR SO cad ain, oa Will bo ooon Toots the Settoaag easle 





























Jan. 11th, 1,100 Megohms. April 12th (including eight arc lamps 
Feb. 12th, 1,800 Megohms, and branch leads), 2,000 Megohms. 
SECOND EDITION. REVISED. All our White Core India Rubber Insulation is Same Quality as on 


<a above cables. 


PRIGE, - - 50 GTS. BISHOP GUTTA PERCHA Co., 


420-426 EAST 25TH ST., NEW YORK. 


THE E.8S. GREELEY & CoO., 


Nos. 5 & 7 Dey St., New Ycurk 
Manufacturers and Importers of and Dealers in 


Telegraph, Telephone 
Electric Light Supplies 
Cleveland Arc Light Cut Outs & Gang Switehes 


Cleats, Rosettes, Moulding, Pins, Cross-Arma, 
Brackets. Insulating Tapes. 
Rubber, Porcelain and Glass Insulators 
WIRES OF ALL KINDS. 

Silk & Cotton Covered Flexible Conducting Cord 
of various sizes for Incandescent Lighting, - 
Spikes, Pole Steps, Lag Screws, Drive Screwa. 
Turn Buckles, Ete. 








SENT POSTAGE PREPAID TQ ANY ADDRESS 
ON RECEIPT OF PRICE. 


Electrical Review, 


13 PARK ROW, 


P. 0. Box 3329, NEW YORK. | 
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JOHN A. SEE:Y, President. JAMES A. TAYLOR, Treasurer and Secretary. 


SEELY * TAYLOR MANUFACTURING CO,, 


1% Cortlandt Street, New York City. 


Seely’ $ PireNT Copper Beveled Edge Sleeves “Tee Connectors 


USED FOR SPLICING AND BRANCHING FOR UNDERGROUND AND AERIAL CABLES AND HOUSE WIRING. 
























Fig. 1 represents [ Fig. 3 represents a 
Copper Tee used for ‘ Copper Sleeve used for 
branching from main Fic. 2. straight connections 
cables, as shown in ios for continuation of These sleeves are bevel edged, 
Fig. 2. i \) cables. thereby preventing abrasion of 
| i insulation when placed over 
| sins 





THESE SLEEVES AND TEES ARE USED EXCLUSIVELY FOR ALL UNDERGROUND WORK IN NEW YORK CITY. 


SEELY & TAYLOR MFC. CO., = = = 14 Cortlandt St., New York City. 











siete WILL REMOVE MAY ist to 24 CORTLANDT STREET and 19 DEY STREET. 
“LONG DISTANCE SYSTEM” APPARATUS FOR INCANDESCENT ELECTRIC LIGHTING: 

25,000 LAMPS in operation, which were installed ‘during the past TWELVE MONTHS, demonstrates that my system has a high efficienc) 
and is the most economical to operate. The apparatus was formerly made ‘by the N. E. M. Co., of Eau Claire, Wisconsin; but owing to ‘the ste: adily 
increasing demands, T have found it necessary to make arrangements to Mé¢ imufacture in the East. 

lam now thoroughly equipped and prepared to supply the Trade, and feel confident that I can Successfully Compete, both in Quality and Price, 
in all Equioments for Ce tral Station installations. 

Enquiries for Electric Lighting or Electric Motor Apparatus w ill have Prompt Attention. : 

A LIBERAL ALLOWANCE will be made for Old Apparatus in Exchange for New Equipments. Specifications and Estimates-farnished Free. 


tS” Apparatus Installed under Specific Guarantees ! 


WALTER K. FREEMAN, 


150 Nassau Street, wWEew Wok kz. 


Original Inventor of the Transformer System of Electric Lighting, which fact subordinates all other Systems of Long Distance Incandescent Lighting. 


Manufacturers — 








For the Electrical Review’s New 

Catalogue of all Electrical and Scien- 
WwW wD Wy Bont i 

1s RIT 


Uh. GASSNER'S DRY BATTERY 


Acknowledged by parts to be the Best Open Circuit Battery in the Market, 
© Geom durable and convenient for 


Electric Bells, fas Lighting, Telephones, 
Signals, Electric flocks, 

Stationary Batteries for Physicians 
and Many (ther lJses. 


No Liquid. No Glass. 

















18 Fulton Street, Brooklyn, E, D. 











H. BE. & C. BAXTER, | 








HICHEST TESTIMONALS. WRITE FOR CIRCULAR. 


PA/TENTS wih anes 4 SCUOUERLING 
e and Oalifornia Electrical Works, SOLE AGENT AND MANUFACTURER, 


SAN FRANCISCO, CAL. 111 Chambers Street, New York. 


Electrical Review Patent Bureau EDISON iv A CHINE WORKS 
Conducts a general business in the preparation and 
prosecution of Applications for Patents, in the United j 


States and all Foreign Countries. All business carefull 
and promptly attended to in the matter of aene, Schenectady; N.Y. 
Caveats, Trade Marks, Labels, Design Patents, Copyrights. 
SPECIAL SEARCHES made to determine the question MANUFACTURERS OF 
of novelty or infringement. 
- ELECTRICAL PATENTS A SPECIAL FEATURE. All 
business receives the direct personal supervision of the INSULATED WIRES FLEXIBLE CORDS AND CABLES 
Manager, whose fourteen years’ experience as Patent . , 
Attorney, and seven years as Practical Electrician, in= ——— 
sures thorough and satisfactory work. : 
All communications are strictly confidential, and in= ‘ 5 
ventors may address us with entire freedom. T ] h T | ph El { |, ht 
Our charges will always be as moderate as first-class 6 6) 06, 6 G ra uf ut rie . 
work will permit and commensurate with the amount of 


work to be done. JAMES F. KE Lak . 


Address, 


Electrical Review Patent Bureau, GENERAL SALES AGENT, 
13 PARK ROW, W. Y. T. J. McTIGHE, Manager. | 49 Dey Street, New York. 

















June 7, 18%0 





ELECTRICAL REVIEW 





25 








w.L. SCOTT, President. 


St. 


J. F. PORTER, Vice-President. 


Cc. W. BRINK, Secretary. 


Louis Electrical Supply Co., 


MANUFACTURERS’ ACENTS AND DEALERS IN 


ELECTRICAL MERCHANDISE OF EVERY DESCRIPTION, 


203 NORTH EIGHTH STREET, 


WRITE FOR QUOTATIONS. | 


sr. LOUIS, MO. 





Buy The Schuyler Apparatus 


rE Wov Want THE BEST 


ARC LIGHTING SYSTEM. 





OFFICE AND FAC reay. & MIDDLETOWN, CONN. 








Western Office, Room 


456, THE ROOKERY, 


CHICAGO. 





CHAS. M. WILKINS. E. WARD WILKINS. 


TRADING AS 


PARTRICK & CARTER, 


MANUFACTURERS OF AND DEALERS IN EVERY DESCRIPTION OF 


ELECTRIGAL SUPPLIES, 


SOLE PROPRIETORS OF THE 
New Patent Needle Annunciators and Burglar Alarms, 


114 S. Second St., - Philadelphia, Pa. 


Catalogues an + scount Sheets will be sent to those in the trade 
aod n receipt of application and business card. 


FRANKLIN S. CARTER. 





SPECIAL AGENTS 
FOR THE SALE OF 


Partrick & Carter’s Patent Needle 


Annunciators and Supplies. 


UNITED EDISON MFG. CO., SAN FRANCISCO, CAL. 
N. WEST. ELEC. SUPPLY & CONS. CO, - SEATTLE, WASH. 
WOLFE ELECTRICAL CO., OMAHA, NEB. 
SOUTHERN DIST. TEL. & ELEC. CO., BIRMINGHAM, ALA. 








2:82 | BROWNLEE & CO. 
DETROIT, MICH., 


DEALERS IN 


Poles, (ross Arms, Pins, Ete. 


RED PINE OCTAGONAL POLES 


fo. bye my - ays and electric lightin; Rp 
The handsom | on 4 


= est, strongest an 
— market. Ml to 90 fect In 


CEDAR TELEGRAPH POLES 
of all sizes always in stock. 
CROSS ARMS AND PINS 
at lowest prices. 





: D FOR CaTALo 
S LEFFEL. && 








PRINGFIELD, O.. on 110 LIBERTY ST., 


_ 





SEND FOR CIRC WLARS. 


J 





R. T. WHITE, 


12 Pearl St. (Room 6), BOSTON, MASS. 


IMPROVED 
PATENTED MATERIAL 
FOR STREET RAILWAY 
ROADBEDS. 


BEST MATERIAL, LOWEST PRICES, 
CORRESPONDENCE SOLICITED. 








THE RAILS. 








: ‘TEOMAS ASTOTRAEL, Wore Agu, anes Cty Me, 


Fy NO BOLTS THROUCH 
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TRADE MARK. 


The New Okonite Factory, 


having five times the capacity of the Old Mill, is 
already being crowded to fill its orders. 
We have just received an order for 


ONE MILLION FEET 


of one size of Okonite Wire from a Company that 
had grown tired of experimenting with inferior 
imitations. This proves the superiority of this 
great wire. 

Candee Wire holds the same relative position 
among Weatherproof Wires. We have full 
stocks of both. 


CENTRAL ELECTRIC COMPANY, 


GENERAL WESTERN ACENTS, 
116 and 118 Franklin Street, Chicago. 


Connected by Private Wire with Postal Telegraph Cable Company. 





ook fo us for Electrical Supplies of Every Description. INCANDESCENT 


0) N/> WE GUARANTEE PROMPT SHIPMENTS, LOW PRICES AND THE BEST OF GOODS. 
































S 
an : mi eta co, jb A'M'P S 





WIRES, CABLES, TAPE AND CORD. ss 
| 


STEVENS & BABCOCK, MeradiiChaisaas 


BEAST BSBAGINAW, MICE. : THE PHOSPHOR BRONZE SMELTING CO. LIMITED 


4 Ane - iy HILADELPHIA Pa.U-S.A 


GEDAR POLES | ORIGINAL wanuracruReRs or ENOSPHOR- 
; IZE IN = c UNITE STATES AND OWNERS | 


d ( 8) TH U S PATENTS / 
— FoR —- ss a a 











ve ELECTRICAL PURPOSES One, tro three,and | [L) | peicmted improve 
ee A SPECIALTY. ELECTRICAL [JICTIONARY <r a peteeagin’. 


ASK FOR PRICES. By EDWIN J. HOUSTON, A. M. 3 = N & | T i Vv E 
L 


for years is applied. 








Deliwerea any part of the United States. 








r 1,000 in use. 





655 Pages ; 396 /ilustrations ; Cloth. Spindles driven 


Ove 
with sin ingle, © ndless Bu Buy the latest and 


: > ID i — EO WI Gives a clear definition of the word, pulleys ahs rand LI: x <i re e 


MINIATURE INCANDESCENT | term or phrase, and a brief statement —_ Dwight Shite Machine (', 


i of the principles of science involved 

j a L ECT R | C LA M PS. ‘in the definition, with illustrations #4RTFORD, conn. 

/ where necessary. 

1-2 to 36 Candle-Power. For use with Batteries or Dynamos. | Sent, postage prepaid, to any ad- PRIN 
3B to 420 VOLTS. | dress on receipt of $2.50. 

WE WILL SEND FREE, CATALOCUE E, | 


Which shows prices of, and experiments with Edison tony, ELECTRICAL REVIEW, 


and gives directions how to make a Cheap Battery 


to operate them. Any intelligent boy can make and use these 
“batteries and lamps. i3 PARK ROW, 


EDISON LAMP COMPANY, Harrison, N. J. stiches aanitiil 
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Creat Western Electrical Supply Company, 


190 & 192 FIFTH AVENDUE, 
CHICAGO, ILLS. 




















Chicago, May 23d, 1890. 
To my Friends and Patrons: 
My business and services have been transferred to the above 
company. 
We will keep a very large and well selected stock in Chicago and 
operate branches in St. Louis, Kansas City, Denver, Portland, Minneapolis 
and St. Paul, carrying in each a full line of Electrical Supplies of every 


description. 
Thanking my friends for their good will and past favors, soliciting 


a continuance of the same for this company, 


I remain, very respectfully, 


GEORGE CuUTTrEeE rR. 








George Cutter Removed from 80 Adame Street. 





WILE YOO BUY 


An Incandescent Lamp, claimed to take a SMALL AMOUNT of CURRENT 
at first, but which really takes DOUBLE THAT AMOUNT after a comparatively 


SHORT SERVICE; 
OF, 


An Incandescent Lamp taking a MODERATE and UNIFORM AMOUNT of 
current, and giving LONC LIFE at its rated candle power 


? 
a 
YOU HAVE NO USE FOR THE FORMER. 
WE MAKE AND SELL THE LATTER. 


SAWYER-MAN ELECTRIC CO. 


519-606 WEST 23d STREET, 


NEVYT WOREE.. 


OFfricus IN ALT THE PRINCIPAL OLrTiAs. 
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Font Wayne Electric Company, 


EORT Ww ayvnxze, IND 


The most carefully worked out and Complete Alternating System 
of Electric Lighting in existence. 
ARMATURES AND GONVERTERS GUARANTEED. 


12 16-candle-power Lamps to the mechanical: horse power guaranteed 
CORRESPONDENCE SOLICITED. 






















5 4) , ' ) | MANUFACTURERS 


| Slattery Induction System 


OF INCANDESCENT LIGHTING, 


AND THE 


“WOOD” SYSTEM| 
| OF ARC LIGHTING. 











ye "WOOD DY NAMO. 


WViain Office Pl Works, F*ort wayne, Ind. 
NEW YORK OFFICE, Rooms 25 and 27, 115 BROADWAY, 


=x. ©. ADAMS, Manager. 
‘danhattan Electric Light Co., 511 Broadway, Sole Licensees and Agents for N. Y. City and Brooklyn 
CHICAGO OFFICE, 185 Dearborn St., PHILADELPHIA OFFICE, 907 Filbert St., PITTSBURGH OFFICE, SAN FRANCISCO OFFICE, 


W. J. BUCKLEY, Manager. G. A. WILBUR, Manager. 533 WOOD STREET. 217 SANSOME STREBT. 





Ff. ADAMS SUC’S. CITY OF' MEXICO. 


Tut TUCKER ELECTRICAL CONSTRUCTION COMPANY 





























~~ —_AGENTS FOR = 




















LONGEST LIFE ! 
THE PERKINS 
NO BLACKENING ! 
Incandescent Lamp 
ANY SYSTEM ! 
Highest Efficiency | 
Any Candle Power! GORRESPONDENGE 
Any Voltage! * SOLIGITED. 





























THE TUCKER ELECTRICAL CONSTRUCTION COMPANY, *4-2o.wbiteheu. Street 











